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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE TIOJIOXKEHUI W TpeOOBaHW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpaMMmbl 1Mo (U3MKEe  HampaBleHO  HAa  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYAIOMIMXCS W OpraHU3alfio W3ydeHUs (QU3NKM Ha
JeATeNbHOCTHON OcHOBe. B mporpamMMe mo ¢u3MKE YYUTHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npeamera B peanuzauuu TpeboBanuit PI'OC OOO K mNIaHUPYEMBIM JIMYHOCTHBIM U
METanpeAMETHBIM  pe3yabTaTaM  OOydeHHus, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUsl.
[IporpamMma no Qu3uke ycTaHaBIMBACT pacHpelesieHne y4eOHOro maTrepuaia o rojaam
oOydenus: (o Kjiaccam), NpeajaracT MNPUMEPHYIO TMOCIEAOBATEIBbHOCTh HW3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI TPEAMETHOTO COJepKaHus M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢u3uke pazpaboTaHa ¢ HENbIO OKa3aHUsI METOJUUYECKON MOMOIIN YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMsbl 10 y4eOHOMY MPEAMETY.
®u3zrka ABISETCS CUCTEMOOOPA3yIOLIUM JJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX IIPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IMPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH,
OunoJsiornel, acTpoHOMHUEH U (Pu3nyeckor reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBiseT HauOojiee sicHble 00pa3lbl NMPUMEHEHHs] HAy4HOTO MeEToja
MO3HAHUS, TO €CTh CII0CcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 3a7a4 (PU3UYECKOTO 00pa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHHs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TIPaMOTHOCTH U UHTEpeca K Hayke Y
00yJarommxcsl.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIONaracT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:
® Hay4dHO OOBSCHSTH ABIICHUS,
® OLIEHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3HKUA HAa YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS OMpPENEICHHI B
Konuenmuu npenogaBanus ydyeOHoro npeaMera «®Dusmka» B 00pa30BaTeIbHBIX OpPraHU3alMsIX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE O00II€00pa3oBaTeIbHbIE MPOrPAMMBI,
yrBepxkA€HHON pemenreM Koismernn MunncrepcTBa mnpocBemenuss Poccuiickoit denepanuun
(mpotoxoun ot 3 nekadpst 2019 r. Ne [TIK4BH).
Heian usyyenus puzukn:
e TMpuoOpeTeHHe HMHTepeca U CTpeMIIeHHs] OOydaroluxcs K HAyYHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJCTABICHUA O HAyYHOM MeETOJIe TO3HaHus U (HopMUpOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3yudeHUSI OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJU (U3UKHU JUIS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOH C (PM3MKOM, MOATOTOBKA K JAajbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHHN.

JlocTkeHne H3TUX ILeseld MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHe 3HAHWA O MAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHMYECKHUX,
TETUIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHWEe YMEHHWH OINUCHIBaTh U OOBSICHATH (PU3MYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTYYSHHBIX 3HAHUIA;,

® OCBOGHHE METOJIOB PEHICHHS IMPOCTEHIINX Ppacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(GU3NIECKUX MOJIENIEH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHH HAOMOJATh TPUPOIHBIC SBJICHUS W  BBIOJHATH  OIIBITHI,
nmabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCIIEAOBAHUS C WCIIOJb30BaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e ocCBOeHHE TPHEMOB pabOTH ¢ HMH(pOpMaIMeid (HU3NIECKOTo COMCpKAHUS, BKIHOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaJdW3 ¥ KPUTHUECKOE
OlleHMBaHME WH(OPMaLIUY;

® 3HAKOMCTBO cO chepamu MPOPECCHOHATIBHON JACATEIPHOCTH, CBSI3aHHBIMU C (PU3UKOMH,

Y COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAaHHBIMH HA JIOCTIKCHUAX (PU3HUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BBI ypOBEHBb) Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS

oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezien0), B 8 kitacce — 68 yacos (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipemyaraemerit B mporpamMmMe o Gu3nKe mepeveHb JJabopaTOPHBIX PaObOT U OMBITOB HOCUT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTENb JejacT BbIOOp TpoBeleHHs TabOpaTOPHBIX padoOT |
OTIBITOB C YU4ETOM WHAMBUIYAILHBIX 0COOCHHOCTEH 00yJYaIOIIUXCs, CIIMCKA SKCIIEPUMEHTATBHBIX
3aJJaHUH, TIPeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 10 (hPU3HKe.



COJEPKAHUE OBYUYEHUA

7 KJIACC

Pa3nes 1. ®usuka u eé poJsib B NO3HAHNHU OKPY/KAa0LIero Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKUE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUuuHbL. 3Mepenune @usnueckux BenuuuH. Dusnueckue MpUOOPHI.
[TorpemHocTe n3Mepenuii. MexayHapoHas CuCTeEMa EAUHHLL

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKH H3y4aroT NMpUpoAdy. EcTecTBeHHOHay4YHBIN
METOJi IMO3HaHUS: HAOIIOJEHHE, IIOCTAHOBKA HAay4yHOTO BOIIPOCA, BBIJBUKEHHE THUIIOTES,
SKCHEPUMEHT [0 TMPOBEpPKE THUIOTE3, O0O0bsicHeHue HabmogaemMoro ssieHus. Onucanue
(u3nYecKuX ABJICHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, NEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. ®uznyeckue NpuOOPHI U MpOLeaypa MPSIMBIX WU3MEPEHUH aHAJIOTOBBIM U IU(POBBIM

prOOpOM.

Jlabopamopnuie padbomot u onvimot.
Onpenenenre 1EHbI AEJICHUS IKaJIbl U3MEPUTENBHOTO MpHoopa.
N3mepenune pacCTosTHUMN.
N3mepenune o0bEMa )XKUAKOCTH U TBEPOTO TETA.
Ornpenenenne pa3MepoB MajbIX Tell.

W3mepenue temmeparypbl MpH TOMOIIM >KUIAKOCTHOTO TEPMOMETpa U JaT4yHKa
TeMIepaTyphl.

ok wpnE

6. IlpoBeneHue wuccienoBaHWsl TO MPOBEPKE THUIIOTE3bI: JAIBHOCTh MOJETA IIApHKAa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIE BHICOTA ITYCKA.

Pa3nen 2. [lepBoHavajibHbIe CBeIEHUSI 0 CTPOEHNH BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJICKYNbI, MX pa3Mmepbl. ONBITHI, TOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBsA3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe nBmxenue, auddys3us. B3auMoneicTBHEe 4YacTHI[ BEIIECTBA: MPUTHKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKHJAKOCTEH H  TBEPIBIX
(kpucTamuinyeckux) Tena. B3amMocBsS3b MeXIy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BO/IBI.

Hemoncmpayuu.

1. HaGmronenue OpOYHOBCKOTO JIBUKEHUSI.

2. HabGmropenue nuddysuu.

3. HabGnronenue siBneHui, OOBACHSIIONINXCS MPUTSHKEHUEM WM OTTAIKMBAaHHEM YaCTHII

BEIIECTBA.

Jlabopamopusie padomot u onvimel.

1. Ouenka auameTpa aToMa METOOM PAIOB (C UCTIOJIb30BaHUEM (hoTorpaduii).

2. OmbITHI 10 HAOIOICHUIO TETNIOBOTO PACIIMPEHHS Ta30B.

3. OmnbITeI IO 0OHAPYKEHHIO IEHCTBUS CHII MOJICKYIISIPHOTO MPUTSDKEHUSL.

Paznen 3. /IBu:keHHe M B3auMoOAeliCTBHE Tel.



Mexannueckoe JIBW)KEHHE. PaBHOMEpHOE U HEpaBHOMEpHOe jBHXkeHue. CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUU. PacuéT nmytu u BpeMeHU JBUKECHUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemectBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeiictBus Tten. Cwiia ynpyroctu U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpA. SIBleHHE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CliokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozeicTBytomas cuil. Cunna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habntoienne MexaHn4eckoro JBMKEHUSTENA.

N3mepenune ckopocTy NpsIMOJIMHEWHOTO IBUKEHHUSL.

Habmtonenue siBieHust HHEPIUU.

Habmroienne usmeHeHus: CKOpoCTH IpU B3aMOAEHCTBUHU Tell.

CpaBHEHHE Macc MO B3aUMOACHCTBHIO TE.

CrnoxeHue CuiI, HallpaBJIEHHBIX IO OJHOW MPSMOM.

Jlabopamopnuwie padbomot u onvimot.

1. Ompenenenne CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIApHKa B KUAKOCTH, MOJEIU
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

ok wbnE

2. OmpeneneHune CpeaHEH CKOPOCTH CKOJBKEHHsS OpyCKa WM MIapuKa 10 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenre IIOTHOCTU TBEPIOTO Tea.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEN U ra3os..

JaBnenue. CriocoObl YMEHBIICHUS U YBETUUYECHUs 1aBieHus. JlaBneHue raza. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00béMa, Temneparypsl. [lepenada napneHus TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [lHeBMaTHueckue MamivHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounbl.  [wapocratmueckuit  mapagokc. CooOmiarommecs cocynsl.  ['miapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3IYHIHOM
obonoukn 3emmn. OnbiT Toppuuennu. M3mepenue armocdepHOro naBieHHS. 3aBUCUMOCTH
aTMOCc(epHOTO JaBJICHHUS OT BBICOTHI Haa YypoBHeM Mops. [lpubopsl nans usMepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE )KUKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX TeJo. BelTankuBaroias (apxuMe0Ba)
cuia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS ra3a OT TEMIIEPATyphI.

[lepenaua naBneHuUs )KUIKOCTHIO M TA30M.
Coobmaromumecs: Cocy/ibl.

IM'mopaBnmueckuit npecc.

[IposiBnenue nercTBUs aTMOCHEPHOTO AaBICHHUSI.

w
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3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

YcnoBue mnaBaHus TeEJ: IUIABAHWE WM TIOTPYKEHUE TeEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopuwvie padomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00b&Ma MOrpYKEHHON B KHJKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha Teno, NOrpyKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CWIIBL, JCHCTBYIOIIEM Ha TeEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAJKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOMN B MKUAKOCTh YaCTU TeJIa U OT IJIOTHOCTH
KHUIKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKA M OIpEICIICHUE €€
IPYy30I10 IbEMHOCTH.

Paznen 5. Pabora u MomHOCTh. JHeprusi.

Mexanudeckast pabota. MoOIHOCTS.

[IpocTeie MexaHW3MBI: pbl¥ar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
peruara. [IpumeHneHue mpaBuia paBHOBECHs pbldara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHetnueckas W mnoTeHuuanbHas sHeprud. [IpeBpamienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Jemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuviepadomul u onvimol.

1. Ompenenenne pabOTHl CHIBI TPEHUS NPU PABHOMEPHOM JIBIDKCHMH Tela 10
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue ycIOBHI paBHOBECHS pbluara.
3. Hsmepenne KIIJl HaKTOHHOM TIOCKOCTH.
4. W3yueHue 3aKOHA COXpAaHEHHS MEXaHHUUECKON SHEPTUH.
8 KVIACC

Pazngen 6. TensioBbIe siBJIeHHS.

OCHOBHBIC TTOJIOKEHHS MOHCKYHHpHO'KI/IHeTH‘leCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
" pasMCpbl aTOMOB U MOJICKYII. OHBITBI, MOATBEPKAAOIINEC OCHOBHBIC ITOJIOKCHUA MOJICKYJIAPHO
KUHETUYECKOU TCOPHU.

Mogenu TBép,[[OFO, KHUAKOIoO U ra3oo6pa3Horo COCTOSIHUI BEIIECTBA. KpI/ICTaHHI/I‘IeCKI/Ie n
aMOp(bHBIe tena. OObICHEHUE CBOCTB ra3os, JKUIKOCTEHN U TBép,I[BIX TEJ HAa OCHOBE IMOJIOKECHUH
MOHCKyHHpHO'KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnuJIJIIpHBIC  SIBJICHUL. TemnoBoe
paclIupC€HUC U CKaTuc.

TeMnepaTypa. CBs3b TEMIICpAaTypbl CO CKOPOCTBHO TCIUIOBOTO MIBWXXCHUA YACTULI.
BHy’TpeHHﬂﬂ SHEPprus. CnocoObl M3MEHEHHS BHYTpCHHeﬁ SHEpruuv: TCIUIoCpeaAaua U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpCaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHUC.



KomnuectBo TemoTel. YaenpHas TEIUIOEMKOCTh BelIeCcTBA. TemiooOMeH W TEeIuioBOe
paBHOBecue. YpaBHEHHE TeIIoBoro Oananca. [lnaBineHue W OTBepAEBaHUE KPHCTATLTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanue u KoHaeHcarus. Mcmapenwue.
Kunenne. YnaenpHass TeruioTa mapooOpa3oBaHus. 3aBUCMMOCTb TEMIIEPATypbl KHIIEHUS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3myXa.

OHeprus TOIIMBa. Y IejIbHAs TEIUIOTa CrOPaHuUsl.

[punnuner padoter TermoBbix aBurareneid KIIJ TemmoBoro pgpuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JABHKEHUSI.
Ha6nronenue nuddys3un.
Habntonenue siBneHnii cMaunBaHUsI U KAWL PHBIX SIBJICHUM.
Habmroienue TenaoBoro pacimpeHus Tell.
N3meneHnue naBieHus ra3a npu U3MEHEeHUH 00bEMa U HarpeBaHUM WITH OXJIAXKICHHUH.
[IpaBun auzmepeHus: TeMnepaTypsbl.
Buasl Terionepenayn.
OxnakJieHue Mpyu COBEpLUICHUH PabOTBHI.
Harpesanue npu coBepiieHrH paboThl BHEIITHUMH CUIIAMHU.
. CpaBHEHME TEIUIOEMKOCTEN pa3INYHBIX BELIECTB.
. HaGmronenue kumenus.
. Habnonenue nocrostHcTBa TEMIIEpaTyphl MIPH MJIABICHUH.
13. Mozenu TEIUIOBBIX ABUTATEIEH.
Jlabopamopnuwie padbomot u onvimot.
OnebIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYISIPHOTO PUTSHKEHUS.
OMnBITHI ITO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

CooNOR~LDNE

Tl
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OMBITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS T'a30B, )KUIAKOCTEH U TBEPIBIX Tell.
Onpenenenue naBjaeHUs BO3ayXa B Oa/NIOHE MITIPHUIIA.

OMBITEL, JEMOHCTPUPYIOIIME 3aBHCHMOCTb JaBJICHHUS BO37ayXa OT €ro o0Obéma u
HarpeBaHUs WU OXJIAKICHHUS.

ok wbdhRE

6. IlpoBepka TrHUIOTE3bl JUHEWHOM 3aBUCUMOCTH JJIUHBI CTOJOMKA KHMJIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphbl.
7. HaOnroneHue n3MeHeHHsI BHYTPEHHEH SHEPruu Tela B pe3yiibTaTe TeIuIonepe1auu u
paboThl BHEITHUX CHUIL.
8. HccnenoBaHue siBJeHHs TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOAHON U rOpsSYei BOBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, MOIYYEHHOTO BOJOM MpH TEIIOOOMEHE ¢
HarpeThlM METaJUIMYECKUM IIMIIUHIPOM.
10. Onpenenenune yaeabHON TEUIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIApEHUsL.
12. Onpenenenne OTHOCUTENBHON BIAXXHOCTH BO3/1yXa.
13. Omnpenenenue ynenbHOM TEMIOTH TIABIIEHUS JIbA.
Pa3nen 7. DinekTpuyecKkue U MAarHUTHbIE SIBJICHHUS.
Onexrpuszanus Ten. [[Ba pona 31eKTpUUYECKUX 3apsAnoB. B3aumoneicTBue 3apsiKeHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aMMOJEWUCTBHS 3apSHKEHHBIX TET OT BEJIMYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsmx€HHOCTh 3nekTpuueckoro nois. [lpuHuun cynepno3unuu
IEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DJE€MEHTapHbIM siexkTpuueckui 3apsia. CrpoeHue
atoMa. I[TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpUYecKuil TOK. YCIOBHUS CYIIECTBOBAHMSA JJIEKTPUYECKOr0 TOKa. VcTouHMKH
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEKTpUUYECKUHN TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexkTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
IIPOBOJHUKA. YJIENIbHOE COINpPOTUBJICHHE BemecTBa. 3akoH OMa aius  ydacTka IelH.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MomHOCTb 3MeKTpUUecKoro Toka. 3akoH /[xoyns—JleHna. DnekTpuyeckue Lemnu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3auMOIEWCTBHE MOCTOSHHBIX MArHMUTOB. MarHuTHOE TOJIE.
MarnuTtHOe 1oJie 3eMJIM U €T0 3HAYeHUE /IS KU3HU Ha 3emiie. OnwiT Dpcrena. MarHuTHOE moJjie
BIEKTPUYECKOTO TOKa. [I[ppuMeHeHue 3JIeKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTelIb IOCTOSIHHOTO Toka. Vcmonb3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBneHuwe  snexkTpomMarHUTHOW  MHAyKuMu. [IpaBmio  JleHna.
OnektporeHeparop. CrnocoObl TOJYYeHHs] DJICKTPUYECKON HHEPTUU. ODJIEKTPOCTAHIIMA Ha
BO300OHOBIISIEMBIX HICTOYHHKAX SHEPTUU.

Jemoncmpayuu.

DIIeKTpU3ALUATET.
JIBa poJ1a 3JIEKTPUYECKUX 3apsAI0B U B3aMMOJICHCTBHE 3apsDKCHHBIX Tell.
YCTpolCTBO U IEUCTBUE AIEKTPOCKOTIA.
DNeKTpoCcTaTU4YEeCKask MHIYKIIHSL.
3aKOH COXPAHEHMS JIIEKTPUUECKHUX 3aPsIOB.
[IpoBOAHUKY U AUIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUN 3J1E€KTPUUYECKOTO MOJIS.
HcTouyHuKH MOCTOSIHHOTO TOKA.
JIefiCcTBUS SEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. I"a30BBIi1 pazpsiz.
. U3mepenu ecuiibl TOKa aMIepMeTpoM.
. U3mepeHue 31meKTpuyecKoro HarpsiKEeHUs: BOJIbTMETPOM.
. Peocrar u marasuH conpoTHUBIICHUH.
. B3aumoieficTBre MOCTOSIHHBIX MarHUTOB.
. MogenupoBaHrue HEBO3MOKHOCTH pa3/IeJIeHUs OJ0COB MAarHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ noJje Toka. DIeKTPOMAarHuT.
. JleficTBH€ MarHUTHOTO TOJII HA TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATENH OCTOSIHHOTO TOKA.
. UccnegoBanue siBIEHUS SIIE€KTPOMATHUTHON UHIYKIIWH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJI€HUs UHAYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BO3SHUKHOBEHHUSI.
. DIEKTPOreHePATOp NOCTOSTHHOTO TOKA.

CoNoOrWdDE

NRONNNNNNRPRPRPRPRRPRRRERRRRR
OB WNRPFPOOWOMNOOUDNWNEREO



Jlabopamopusie padomot u onvimel.

OmnbITH IO HAOMIOCHUIO AIIEKTPU3ALNN TeNl HHAYKUUEH U IPU CONPHUKOCHOBEHHU.
HccnenoBanue NeHCTBUS SIEKTPHUSCKOTO TIOJIS HA TPOBOTHUKHU U TUJICKTPUKH.
COopka u mpoBepKa padOThI AMEKTPUIESCKOM 1IEMH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHUe CHITBI TOKA.

N3mepenue u perynmpoBaHue HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pEe3UCTOpa U HANIPSDKEHUS HA PE3UCTOPE.

7. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  JJIEKTPHYSCKOTO  COTPOTHBIICHHUS

ok wbdE

MMPOBOAHHMKA OT €ro JJIWHEI, IJIOMAAN NOIICPCYHOTO CCUHCHUA U MaTCpHrajia.

8. TlpoBepka mpaBuia CIOKEHUS HAMPSHKESHUH MPHU MOCIICOBATEILHOM COCIUHECHUU
TIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Isi CHIIBI TOKA TPH ITAPAJUIETHHOM COSTMHEHUN PE3UCTOPOB.

10. Ompenenenne pabOTHI AIIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOP.

11. Onpenenenre MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIJEIAEMOM Ha PE3UCTOPE.

12. UccnemoBaHme 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBaTers.

14. VccnemoBanue MarHMTHOTO B3aUMOJEHCTBHUS ITOCTOSTHHBIX MarHUTOB.

15. I/I3yqu1/Ie MardiuTHOrO ImoJid IMOCTOSAHHBIX MArHuTOB IpU HX O6T)€}1I/IH6HI/II/I u
pa3zieeHu .

16. UccnenoBanue NeHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPAaBJICHUS TOKA B KaTYIIIKE.

18. U3yuenue aeiicTBUSI MArHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue pabOThI IEKTPOIBUTATENS.

20. Uzmepenne KII]I anekTpoaBUTaTEIbHONW YCTAHOBKH.

21. OnbITEL IO KCCIEIOBAHUIO SBJICHHS 3JEKTPOMArHUTHOM HMHIYKLIMU: HUCCIEIOBAaHUE

W3MCEHCHHUH 3HAUCHUS U HaIpaBJICHU HHAYKIIMOHHOIo TOKA.

9 KJIACC

Pasznen 8. Mexaunueckue ABJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBW)KEHHA. PaBHOMEpHOe mpsMosmHENHOe JBMkKeHHe. HepaBHoMepHOe
IpsMOJIMHENHOE IBMKeHHE. CpelHssi M1 MIHOBEHHAs CKOpPOCTh Teja IPU HEPaBHOMEPHOM
JBYDKCHUU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBukeHne. CBobogHoe najgeHue. OnbIThl
lNayunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bas CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3axkon Herotona. Bropoii 3akoH HerotoHa. Tpernii 3akoH Herorona. IIpuHumn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPCHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO MaeHUsI.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
IIEPErpy3KU.

PaBHOBecue MaTepuanbHOl TOUKH. AOCOIIOTHO TBEPI0E Teso. PaBHOBECHe TBEPIOTO Tema
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. U3menenune ummyinbca. VMnynbc cuibl. 3aKOH COXpaHEHUS HMMITYIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa CHIT TsDKECTH, ympyrocTtw, TpeHus. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpIrug TCJIa, MOAHATOrO HaAd MOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus c:karod npyxxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHUH.

Jemoncmpayuu.

1. HaOmomeHne MEXaHUIeCKOTO JBMYKCHHSI TEJTa OTHOCUTEIIBHO PA3HBIX TEJI OTCYETA.

2. CpaBHeHHE TTyTed M TPACKTOPUU JBMIKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEILHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH B YCKOPCHHUS MPSAMOJIMHEHHOTO JTBHKCHUSI.

4. WccrenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHKCHYIS.

5. HaOmronenune NBMXEHUS Tella IO OKPYKHOCTH.

6. HaOnroneHne MeXaHUYECKUX SBJICHUN, TPOUCXOSIINX B cHcTeMe oTcuéTa « Tenexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHH OTHOCHUTEIILHO KaOWHeTa (DU3HKH.

7. 3aBHCHMOCTH YCKOPEHHS TeJIa OT MACChI TeJIa U ICHCTBYIOIIEH Ha HETO CHIIBI.

8. HaOmroneHue paBeHCTBA CUJI PY B3aUMOICHCTBUH TEI.

9. V3MmeHneHue Beca Tena MpU YCKOPEHHOM JIBU)KCHUU.

10. Tlepenava ummysbca Ipyu B3aUMOJICHCTBUN TEJL.

11. TIpeoOpa3oBaHus YHEPTUN TIPH B3aUMOJCHCTBUMN TEJl.

12. CoxpaneHne UMITyJIbCa MPU HEYIIPYTrOM B3aMMO/ICHCTBHUH.

13. Coxpanenune uMITyabca Ipu a0COTIOTHO YIIPYroM B3aUMOACHCTBUH.

14. HaGmroieHrne peakTUBHOTO JIBHKCHUSI.

15. CoxpaneHnue MexaHM4ECKON IHEPTUH MTPH CBOOOHOM MaICHUM.

16. CoxpaneHue MeXaHHMUECKON SHEPTHU MIPU JBUKCHUU TeJIa MO/ ICHCTBUEM MPYKUHBIL.

Jlabopamopnuie pabomot u onvimot.

1. KoHucrpynpoBaHue TpakTa Ajs pa3roHa M JajbHEMIEro paBHOMEPHOTO JBIKEHUS
[IapyKa UITH TeTIEKKH.

2. OmpepneneHue CpeaHEH CKOPOCTU CKOJBKEHHSA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpezneneHue YCKOpPEHHsS Tela MPH PABHOYCKOPEHHOM JIBIXKEHUHM I10 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HaYalbHOM CKOPOCTH.

5. ITlpoBepka THUIMOTE3bl: €CTU TPU PABHOYCKOPEHHOM [BIDKEHHUH Oe€3 HaudaibHOU
CKOPOCTH TIyTH OTHOCSTCS KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
JTaBJICHUSL.

7. Omnpenenenne Ko3PpPUINEHTA TPEHUS CKOJIBKECHUSI.

8. OmpeneneHue >kECTKOCTH MPYKUHBI.



9. Ompenenenue pabOTBl CWIBI TPEHUS TPU PABHOMEPHOM [BWKEHHH Tella TIO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHl CHJIBI YIPYTOCTH HpPU MOABEME Tpy3a C HCHOJIH30BAHHUEM
HEINOABUYKHOTO U MOJABMKHOTO OJIOKOB.

11. M3ydeHue 3aKkoHa COXpaHEHUsI YHEPTUH.

Paznesn 9. Mexanndeckue Kojie0aHusI U BOJIHBI.

Konebarenpaoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWI: MEPUOJ, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NpPYKMHHBIM MasTHUKM. lIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBIKCHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe KoNieObaHus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHMYECKHUX BOJIH. [Ipo/iosibHBIE U TIOTIepeYHbIe BOJIHBI. [[1MHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHnYeCKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. IH(pa3ByK U yiIbTpa3ByK.

Jemoncmpayuu.

Habmonenue xosiebanuii Te noa JeMCTBUEM CUIIBI TSHDKECTU M CUJIBI YIIPYTOCTH.
Habmronenue xosebanuii rpy3a Ha HUTU U Ha IPY>KHUHE.

HaGnronenune BeIHYXICHHBIX KOJICOAHHI 1 pe30HaHCa.

Pacrnipoctpanenuie npooabHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIENN).
Habntoenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

ok wbnE

AKYCTUYECKHI pE30HAaHC.
Jlabopamopnuwie padbomot u onvimot.
1. Ompenenenue 4acToThl U Mepuo/ia KoJieOaHU MaTeMaTUYECKOTO MasTHUKA.
2. OmpepneneHue 4acTOTHI U epHoa KoJeOaHni IPYy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBHCHUMOCTH TepHOJa KOJeOaHWN MOJBEUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HATH.
4. WccnenoBaHue 3aBUCHMOCTH NEepUoja KoJieOaHWM MPYKMHHOTO MasiTHUKa OT MacChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTHU Tepuoja KojieOaHuil rpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmnbITbl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb MepHOoJa KOoJIeOaHUN MPYKHMHHOTO
MasITHUKA OT MaccChl I'py3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue ycKOpeHHs! CBOOOIHOTO MaJICHUSI.
Paznen 10. DiiekTpoMarHuTHOE 10JI€ ¥ 3J1eKTPOMArHUTHbIE BOJTHBI.
DIEKTPOMarHUTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIE€KTPOMArHUTHBIX
BOJH. [lIkana 35eKTpoMarHuTHbIX BOJH. VCOab30BaHNE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa ANEKTPOMATHUTHBIX BOJIH.
2. BouiHOBBIE CBOICTBA CBETA.
Jlabopamopusie padomot u onvimel.
1. W3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIBLHOTO TenedoHa.
Pa3pea 11. CBeroBble ABJIeHHS.
JlyueBas monens cBera. Mcrounuku cera. [IpsmonmHeitHOe pacnpocTpaHEHUE CBETa.
3atmenus Connua u Jlynsl. Otpaxkenue cseta. [lnockoe 3epkano. 3akoH OTpaKeHHUsI CBETA.



IIpenomnenue cBera. 3aKoH mpenoMieHus ceera. IlonHoe BHyTpeHHee OTpaKeHHE CBETa.
Hcnonn30BaHue IOJIHOTO BHYTPCHHCTO OTPAKCHHUS B OIITUICCKHUX CBCTOBOJAX.

JIunza. Xox nydeit B smH3e. OnTHueckas cucreMa QoToamnmapaTra, MHUKpPOCKONAa M
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aIbHO30PKOCTb.

Paznoxxenue 6enoro ceera B ciekTp. OnbiTel HhtoToHa. Clio)keHHE CLIEKTPAJIbHBIX 1IBETOB.

Jucnepcus csera.
Jemoncmpayuu.

CooNO~WDdDE

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Toyuenune n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pPKaJIax.
[Ipenomienue cBera.

OnTHyeckuil CBETOBOJ.

Xox mydeil B cobuparoiei JmHse.

XoJ JIydel B pacCEenBAarOIICH JIMH3E.

[Tonyuenue n300paxeHHi ¢ TOMOIIIBIO JIUH3.

[IpuHnun neictBus GoTtoanmapara, MUKPOCKOIIa U TEIECKOMa.

10. Mogens ritasa.
11. Paznoxxenue 0eoro cBeTa B CHEKTP.
12. Tlonydenue Georo cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimot.
1.

2.
3.

No ok

HccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHHsI CBETOBOTO JIy4ya OT yIJia ajJeHusl.
N3ydeHne xapakTepUCTUK U300pakeHUs IPEMETa B MJIOCKOM 3epKajie.

HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHUS CBETOBOTO Jiyda OT yriia MaJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHN ¢ TOMOIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre HOKYCHOTO PACCTOSIHHS M ONTUYECKOM CHIIBI COOMpPAIOIIEH JIMH3HI.
OnBITHI MO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC

(bUITBTPHI.

Pasznen 12. KBanToBbIe ABJICHUS.

Omneiter Pe3epdopna u muranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjolueHne ceera aromoM. KBanThl. JInunelyaTbie CIeKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxionnass monens aromHoro sapa. M3otomel. PagmoaktuBHble mnpeBpamenus. llepuon
MOJIypacnaa aTOMHBIX sJiep.

SnepHble peakiiuy. 3aKOHBI COXPAHEHUS 3apSAI0BOTO M MAacCOBOTO YMCE. DHEPTUs CBS3H
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHust sjaep. Mcroynuku
sHepruu ColiHIIa U 3BE3 .

SAnepHas sHepreTuka. J(elcTBUS palMOaKTUBHBIX U3TyUYEHUN HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

Sk W

CrieKTpsl N3ITy4eHUs U NOTJIOLICHUS.

CrieKTpsl pa3MyYHbIX Ta30B.

CrnexTp BoJIopoAa.

Habnronenue TpekoB B kamepe Buiibcona.

Pabora cuéTurka HOHU3UPYIOIIUX U3ITydEHUH.

Perucrpanus usinydeHus NpUpoOIHbIX MUHEPAIOB U IIPOLYKTOB.



Jlabopamopusie padomot u onvimel.

1. HaGmroeHue CIUIONIHBIX M TUHEHYATHIX CIIEKTPOB H3ITyUCHHUSL.

2. HccrnepoBanue TPEKOB: M3MEPEHHE SHEPTrUM YaCTHIBI MO0 TOPMO3HOMY HyTH (1O

¢dororpadusim).

3. U3mepenune paanoakTHBHOTO(OHA.

IHoBTOpHTENIHLHO-000011IaK0IIMI MO/YJIb.

[ToBTOpUTENEHO-0000IIAOIMIT  MOIY/Ib  TpPEAHA3HAYEH ISl  CHUCTEMaTH3allud |
00001IeHUsT TPEIMETHOTO COJIEPIKAHHS M OTIBITA IS TEIFHOCTH, IIPHOOPETEHHOTO TIPU U3yYCHUHT
BCCTO Kypca (1)I/ISI/IKI/I, a TAKXKC IJId MOATOTOBKHM K OCHOBHOMY IoCyJapCTBECHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX 3TOT YI€OHBIN MpeMET.

[Ipy wu3ydeHMM JAHHOTO MOIYJA PEAIU3YIOTCA U CUCTEMATU3HUPYIOTCS  BUIBI
NEeATeNbHOCTH, Ha OCHOBE KOTOPBIX O0OECHeuMBaeTcs JOCTIDKEHHE MPEIMETHBIX |
MeTaIpeIMETHBIX IUTAHUPYEMBIX pe3yNIbTaTOB 00yueHus, dbopmupyercs
€CTeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB WCCIIEIOBAHMS SBICHUN
npupoabl W TCEXHUKH, OBJIAACHHUC YMCHUSAMH OOBICHSITH (1)I/I3I/I‘-I€CKI/I€ ABJICHUA, TPUMCHSAA
IMOJIYYCHHBIC 3HAHUA, pCIIATh 3a/la4i, B TOM YHCJIC KAUCCTBCHHBIC U OKCIICPUMCHTAJIBHEIC.

[IpyHIHMNMAIBHO IEATEIPHOCTHBIN XapaKTep JAHHOTO pasfena pealn3yercs 3a CYET TOro,
qTo o6yqa}011mecs[ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJTYUYCHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBICHSITH (1)I/ISI/I‘I€CKI/Ie SIBJICHU S
B OKpYIKaroliel Iprupoie ¥ IOBCEIHEBHOM KU3HU;

HCII0JIb30BaTh HAYYHBIC MCTOABI UCCICAOBAHUA (i)mnqecxnx SIBJ'IeHI/II\/'I, B TOM 4YHCJIE OJIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHblE€ OCHOBBI HamOOJIee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HampuMmep, MPaKTUUECKOTO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB AHEPIUM Ha OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3nku Ha  YpOBHE OCHOBHOIO OOIIero oOpa3oBaHHUsl HAIPaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrare usydeHus (U3MKM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Y

oOyyaromerocst OyayT cOpMHPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTpMOTHYECKOTr0 BOCTIMTAHUSI:

- IPOSIBJICHUE UHTEpPEeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (prusnueckoit
HayKH;

- IIEGHHOCTHOE OTHOLIEHHUE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpPaKIaHCKOT0 U IYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSI:

- TOTOBHOCTh K aKTMBHOMY y4YacCTHIO B OOCYXJEHUU OOIECTBEHHO3HAUUMBIXU 3TUYECKUX
po0ieM, CBSA3aHHbBIX C MPAKTUUECKUM IPUMEHEHNEM JAOCTHKEHUN (DU3HKY;

- OCO3HAHME BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

3) 3cTeTHYecKOro BOCIUTAHUS:

- BOCHPUSTHE ICTETUYECKMX KadecTB (PU3MUECKON HayKu: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MIO3HAHMSI:

- OCO3HaHHME LIEHHOCTU (M3MUYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MHUDPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIEH COCTABISAIOIIEN KYIbTYphI;

- pPa3BUTHE HAYYHOMU J1I0003HATENBHOCTH, MHTEPECca K UCCIIEI0BATENBLCKON IEATEIbHOCTH;

5) popmupoBaHus KyJbTYPhI 310POBbSI H IMOLHOHAILHOI0 6J1arONOTYYH:

- OCO3HaHME LIEHHOCTH Oe30MacHOro o0pa3a XHM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpPE, Ba)XHOCTU IpaBUJI 0O€30IIaCHOTO TOBEICHUS Ha TPAaHCIOpPTE, Ha JOporax, ¢
IEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMALITHHUX YCIOBUSX;

- c()OPMHPOBAHHOCTh HaBbIKa pe(IeKCHUHU, IPU3HAHKE CBOETO IIpaBa Ha OLIMOKY U TaKOTO
K€ TpaBa y APyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHHUS:

- aKTMBHOE y4acTHE B PELICHUM NPaKTHUECKUX 3ajad (B paMKax ceMbH, 00pa30BaTEesIbHOM
OpraHu3allu, TIopoja, Kpas) TEXHOJOIMYECKOM U COLHUAIbHONH HalpaBJIEHHOCTH,
TPeOYIOLIMX B TOM YUCIIe U (PU3NYECKUX 3HAHUM;

- HHTEpeC K MIPAKTUYECKOMY H3yUEeHHUI0 Ipodeccuil, CBsI3aHHbIX C (PU3UKOIL;

7) IKOJIOTHYECKOT0 BOCIIMTAHUS:

- OpHEHTalMs Ha NpUMEHEHHEe (U3NYECKUX 3HAHUM s pelieHds 3axad B o0jacTu
OKPY)KAIOLLIEH Cpelibl, TUIAHUPOBAHUS NOCTYIIKOB M OLEHKU MX BO3MOXKHBIX IOCIEACTBHUN
JUIL OKpYXKaroIlled Cpenpl;

- 0CO3HaHMeE TI00aTBHOIO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTel X pelieHHs;

8) aganTanuyu K M3MEHSIOIUMCS YCJIOBUSIM CONMATBLHON H PHUPOIHOI Cpebl:

- TOTpPeOHOCTh BO B3aMMOACWUCTBUM IPU BBINOJHEHUM MCCIEJOBAaHUNH M TPOEKTOB
¢u3nvecKkoit HalpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JAPYTUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH U€PE3 MPAKTUUECKYIO JESTEIbHOCTD;

- MOTpeOHOCTh B (OPMHUPOBAHHWU HOBBIX 3HAHUI, B TOM 4Hcie (OPMYIUPOBATH WUJEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

- 0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;



¢ - [IJJAHUPOBAHHUE CBOETO PA3BUTHUS B IPHOOPETEHNUN HOBBIX (PM3MUECKUX 3HAHUH;

¢ - CTPCMJICHUC aHAJIM3UPOBATH U BLIABJIATL B3AUMOCBA3U IMPUPOEIL, O6IJ_ICCTBa 1 3KOHOMHKHU,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

® - OLEHKA CBOUX JEHUCTBUM C Y4ETOM BIMSAHUA Ha OKPYXKAIOUIYI0 Cpely, BO3MOXKHBIX
rJ100aTBHBIX TIOCIIEICTBHN.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynpraTe ocBOeHMS mnporpamMmbl 1O (PU3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT cGhOpMHUpPOBaHBI MeTampeIMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TO3HABATEJIbHbIE YHUBEpCAJbHbIE Yy4eOHbIE JAEUCTBHS, KOMMYHUKaTHUBHBIE

YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJILHBIC y‘{eﬁﬂble JeHCcTBUSA

Ba3oBble jJorndyeckue aeiicTBUA:

BBISIBIISITh U XapaKTepU30BaTh CyLIECTBEHHbIE IPU3HAKH 0OBEKTOB (SIBJIICHHIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH UM MPOTHBOPEUHNS B pacCMaTpUBAEMbIX (akTaX, JaHHBIX U
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISBJISITh TTPHUYHUHHO-CIICJICTBEHHBIC CBSI3W TPU W3YyUCHHH (PU3MYECKUX SIBICHHHA H
MPOIECCOB, JIENaTh BBIBOJBI C HWCIOJB30BAHUEM JCIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PH3UYECKUX BEITHUYHH;
CaMOCTOSITEIPHO ~ BBIOMpAaTh CHOCOO pemieHus y4eOHOW (PU3MUecKoW 3amauu
(cpaBHEHHE HECKOJBKUX BAapHAHTOB PEIICHHs, BBHIOOp HaAMOOJEe MOIXOIAIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarehLcKue JeHCTBHSA.

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HaHMU,

IIPpOBOJUTDH o  CaMOCTOATCIIBHO COCTaBJICHHOMY  IIJIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OL€CHUMBAaTh Ha NPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(i)OpMaI_II/IIO, INOJIY4YEHHYIO B XOI€
HCCIICOOBAHHNA UJIN SKCIICPUMCHTA,

CaMOCTOATCIIBHO Q)OpMYHI/IpOBaTL O606H.[€HI/I${ U BBIBOJBI o  pe3yiibTaTaM
HpOBeI[éHHOFO Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHMUAA,

IIPOrHO3HUpPOBAaTb BO3MOIKHOC z[anLHeﬁmee pa3sBUTHUC (1)I/ISI/I‘IGCKI/IX IMponeCcCoB, a TaKXKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ nndopmanmeii:

NPUMEHATh PA3IMUHBbIE METObl, MHCTPYMEHTBHl M 3alpocChl MpPHU TMOUCKE M OTOOpE
nHGOpMAIIMY WK TaHHBIX C YIETOM IpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUs HHGOPMALMU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECIOXKHBIMH CXEMaMH, JAuarpaMMaMy, WHOU
rpaduKoil 1 UX KOMOMHAIUSAMHU.



KOMMyHI/IKaTI/IBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaeicTBHS:

B X0Je O0OCyXaeHus y4eOHOro MaTepuaya, pe3yiabTaToB JIAOOPAaTOpHBIX padoT u
MIPOEKTOB 3aaBaTh BOIIPOCHI MO CYIIECTBY OOCY)KJIaeMOI TeMbl M BBICKAa3bIBATh UJICH,
HalleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHne 01aroKenaTebHOCTH OOIeHHS;
COTMOCTaBISATh CBOM CYXJACHHUS C CYKICHHSAMH JPYrUX YYacTHUKOB JHAJOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMHCbMEHHBIX TEKCTaX;

NyOJIMYHO  TMPEACTABIATh  PE3YJAbTAThl  BBHIMOJHEHHOTO  (DU3WYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TPOCKTA);

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHAMBHUIYAILHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiIemsl;

NPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHU30BBIBATH JEHCTBHS 1O €€
JOCTIKEHHUIO: PACIIPENeNIATh POJH, 00CYXKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBITIOJTHATh CBOIO 4YacTh palOThHI, JOCTUrash KaueCTBEHHOTO pe3yJbTara IO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHUBATh KAueCTBO CBOETO BKJIaJa B OONIMI TMPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIC YyHUBEpPCcaIbHbIEe Y4eOHbIE 1eHCTBHS

Camoopranuszanus:

BBISIBJISITH TIPOOJIEMBI B KH3HEHHBIX M YYCOHBIX CHTYAIIUSAX, TPEOYIOMUX ISl PEIICHHUS
(hbM3UYECKUX 3HAHUIA;

OpUEHTHUPOBAThCSI B PA3IMYHBIX TOAXOJAX TMPHHITHS pEIICHUH (MHIUBUIyaIbHOE,
MIPUHATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEJIBHO COCTAaBJISATh QITOPHTM PEHICHUS (U3UYECKOW 3aJaud WU IJIaHa
WCCIICZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJILHBIH HHTE/JIEKT:

J1aBaTh a/IeKBaTHYIO OLIEHKY CUTYallUU U MpeularaTh IU1aH €€ N3MEHEHMS,

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ| BBIIOJIHEHUS (PU3HMUECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBILUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTb MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYTrOro;

IpU3HABaTh CBOE MpPaBO Ha OMMOKY MNpHU peuleHHH (GHU3UYEeCKUX 3aJad WId B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ ITPaBO IPYroro.



HNPEJMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 7 KJjacce mpeiIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

® UCMOJB30BAaTh TMOHATHS: (U3NYECKUE U XUMHUYECKUE SBJICHHUS, HaOIIO/EeHHE,
OKCTIIEPUMEHT, MOJIENb, TUIIOTE3a, CIUHUIIBI (U3NUECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHMSI BeulecTBa (TBEpOE, KHUAKOE, ra3o00pa3HOE), MEXaHUYECKOE
NBUKEHHE  (paBHOMEpHOE, HEpPaBHOMEPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsl cuia, aedopmarus (ympyras, IUlacTHYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBieHU (AU(dy3usi, TEIUIOBOE JABKEHHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, MHEPLUs, B3aUMOJICICTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpalleHMs, Iepeaada AaBJIEHUS TBEPIBIMU
TeJaMHU, KUAKOCTSIMU U razaMu, aTMoc(hepHOe JaBieHHe, MJIaBaHuE Tell, IPEeBPaLCHUS
MEXaHMYECKOW SHEPTHH) TI0 OTMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE PU3NYECKOE SBIICHUE;

® pAacmo3HaBaTh MPOSBICHHE H3YYCHHBIX (U3NYECKHUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM 4YHcle (PU3MUECKHE SIBICHHS B TPHPOJE: TPHUMEPHl IABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMM B >KMBOM M HEKWBOW INPUPOJE, NEWCTBUE CWIbl TPEHHS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsS HA JXUBOW OpPraHW3M, IUIaBaHHE pPHIO,
pBIUaru B Tejie 4YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO0 33aJady B yueOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHUI;

® OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN U (PU3MUECKHE SBICHUS, UCIOB3Ys (pU3nueckue
BEITMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTb, CKOpPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BeC Teja, CHJa TPEHUS, [aBJICHHE
(TBEpHOrO TENa, KUAKOCTH, Tras3a), BBHITAJKHUBAIOIIAS CHJa, MEXaHWYecKas padoTa,
MOIIIHOCTh, IUJIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIMEHT TOJIE3HOTO JCHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMANbHAS DHEPrus), MPH ONUCAHUHU MPABUIHLHO
TPaKTOBAaTh (PU3NYECKUI CMBICIT UCIOIb3YEMbIX BEIMYMH, X 0003HAYCHUS U €IUHUIIBI
(bu3MYeCKUX BEIMYUH, HAXOAUTH (OPMYNbI, CBS3BIBAIOIINE JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYrUMH BEJIMYMHAMH, CTPOUTH IpadUKU H3YyYEHHBIX 3aBUCHMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepu30BaTh CBOMCTBA TeJl, (U3WYECKUE SBICHUS U MPOLECCHl, MCIOJb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumesa, MpaBUIIO paBHOBECHS pblyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKU,
3aKOH COXPAaHEHHS MEXaHWYECKOW OSHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMaTHUYECKOE BBIPAKECHHE;

e OOBICHATH (PU3MYECKHUE SIBIICHHUS, MPOIECCHl M CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallull MPAaKTHUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NMPUUUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHNE U3 1—2 JIOTHYECKUX 1IaroB ¢ ONopoi Ha 1—
2 U3y4YyeHHBIX CBOMCTBa (U3MUECKUX SABICHUH, (U3MYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3adauu B 1—2 feHCTBUs, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3bIBalOIIME (U3MYECKUE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a7ayd
3aMUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (PU3NYECKHE BEIWYMHBI B (POPMYIBl U
MPOBOJIUTH PAcU€Thl, HaXOAUTh CIPABOYHBIC JaHHbIE, HEOOXOAWMBIEC Ui pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTY4YeHHON (PU3NUECKOI BETUUNHBI;



pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh HpPU TMOMOIIHM (UIUIECKUX
METO/IOB, B OIIMCAaHUM MCCIEAOBAHMS BBIIENIATH IPOBEPSIEMOE IMPEIIOIOKEHUE
(rumoTesy), pasnuuyaTh W HMHTEPHPETUPOBATH IOJYYEHHBIM pe3ynbTaT, HaXOAUTh
OLIMOKH B XOJI€ OTIBITA, IEIaTh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAONIONCHUIO (PM3UYECKUX SIBICHUA MM (PU3MYECKUX CBOMCTB
Tel: (OPMYNHMPOBATH TPOBEPSEMBIE MPEANOJIOKEHHS, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AIUCHIBATH X0/ OTBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MAcChl Tella, 00bEMa, CUIIbl U
TEMIIEPaTyphl C HCHOJB30BAaHHEM AHAJIOTOBBIX M IM(PPOBBIX MPHOOPOB, 3alKCHIBATH
MOKa3aHus MPUOOPOB € YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHHUI;
MIPOBOJUTH HCCJIEI0OBAaHUE 3aBUCUMOCTU OJIHOM (DPM3MUECKON BEIMYMHBI OT JPYroM C
HCII0JIb30BAHNEM NPSAMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO ABMIKYILETOCS
TeNa OT BPEMEHM JIBU)KEHHS Tella, CUJIbI TPEHHUSI CKOJIbKEHUs OT Beca Tena, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN MW HE3aBUCHUMOCTH CWJIBI TPEHHS OT TUIOIIAJH
CONPUKOCHOBEHHUSI TeJ, CHJIbI YIPYTOCTH OT YAJWHEHUS MPYKUHBI, BbITAJIKMBAIOIIEH
cuiibl OT 00OBbEMa MOrpy)KEHHOM YacTH Tela U OT IUIOTHOCTU JKHUJAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Te€ja, OT TIJIyOWHBI, Ha KOTOPYIO MOTPYXKEHO Telo,
YCIIOBUU TUJIaBaHUSI TeJ, YCJIOBUN paBHOBECHs] pbluara U OJOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIeAOBaHUSA, COOMpaTh YCTAaHOBKY M  BBINOJHSTH
U3MepeHus, Cleqysl MpeIoKEHHOMY IUIaHy, (PUKCHUpOBATh Pe3yibTaThl MOJY4YEHHOMN
3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUJE TPENTIOKEHHBIX TaOIUIl U TpadHKOB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MIPOBOJUTH KOCBEHHBIE H3MEpeHHs] (U3MUYECKUX BEIMYMH (IJIOTHOCTH BELIECTBA
KUJIKOCTH W TBEPAOrO Tella, CHUJa TPEHHUS CKOJbXEHHS, JaBICHHE BO3/yXa,
BBITAJKUBAIOLIAs CWJIA, JCUCTBYIOIIAs Ha NOTPYKEHHOE B IKHUIKOCTh TEJO,
KO3 PUITMEHT TOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHW3MOB), CIENys MPEI0KCHHON
WHCTPYKUUU: MPU BHIIOJHEHUH U3MEPEHUN cOOUpaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1abOpaTOpHBIM
000py/I0BaHUEM;

yKa3blBaTh MPUHIUMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIAIOIINECS COCYIbl, OapOMETp, phlyar, MOJABMKHBIN U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIE: MOAUIUIHUKH, YCTPOMCTBO
BOJIONIPOBOJA, TMAPABIMYECKUN IIPEcC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIOJIb3Yysl 3HAHUS O CBOMCTBaX (PU3UYECKUX SIBICHUN U HEOOXOIUMBIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpPUMEPHl (HAXOAUTh UWHGOPMAIMIO O TMpHUMeEpax) MPAKTHIECKOTO
UCIOJb30BaHUs (U3UYECKUX 3HAHUI B MOBCEAHEBHOM XHU3HH Ui oOOecledYeHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpubopaMH M TEXHUYECKUMH YCTpOWCTBaMmuy,
COXpaHEHMs 3/I0pOBbsI M COOJIOAEHUS HOPM SKOJIOTHYECKOTO TOBEAECHUS B
OKpYyKarollen cpene;

OCYIIECTBISATH OTOOP HMCTOYHUKOB HH(opmanmu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIINXCS 3HAaHUU U IYyTEM CpaBHEHUS



Pa3MUYHBIX UICTOYHUKOB BBIICTATH UH(OPMAIINIO, KOTOPAS SBISETCS MPOTUBOPECUNBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCI0JIb30BATh MPH BBIMOJHEHUN YYEOHBIX 33aJIaHUN HAYYHO-TIONMYJSIPHYIO JTUTEPATypy
(U3MYECKOTO COJEpKaHUs, CHpPaBOYHBIE MaTepUaNbl, pecypchl ceth WHTepHeT,
BIIQJICTh MPUEMAMHU KOHCIICKTHPOBAHUS TEKCTa, MpeoOpa3oBanus WHPoOpManwmu u3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co37aBaTh COOCTBEHHBIC KPAaTKHE IMHCHMEHHBIC U YCTHBIC COOOINECHUS HAa OCHOBE 2—3
HMCTOYHUKOB WH(pOpMaUu (GU3NYECKOTO COACPIKAHMS, B TOM YUCIIE MyOIMYHO JIeaTh
KpaTKHe COOOIIEHUS O Pe3yIbTaTaxX MPOCSKTOB WM YICOHBIX MCCIEAOBAHUM, IIPU ITOM
IpaMOTHO HCIHOJB30BAaTh HM3YyYCHHBIH TMOHATUHHBIA ammapar Kypca (Qu3HKH,
COTIPOBOXIATh BBICTYIUICHHE MPE3EHTAIEH;

MIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIICOBAHUN paCIpENeiaTh 00s3aHHOCTH B
TpyIIe B COOTBETCTBUH C TIOCTABJICHHBIMU 3aJa4aMH, CJICIUTh 32 BHITIOJIHEHUEM TUIaHA
NEHCTBUM, aJeKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIaJ B JACSITEIBHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOITUX.

K koHiy oOyuenuss B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

HCIIOJIB30BAaTh MOHATUA: MacCa W pasMEPbl MOJICKYJI, TCIIJIOBOC IBHMKXCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMop(HBIE Tena,
HACBIIICHHBIM 1 HEHACBIILIEHHBIN Map, BIaKHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUUYECKUMN 3apsiil, JIEKTPUYECKOE
1oJjie, MPOBOJHUKUA MU AUSJICKTPUKH, MOCTOSHHBIA 3JIEKTPUYECKUH TOK, MAarHUTHOE
ToJe;

pa3nuyath SBJICHHS (TEIJIOBOE pACIIMPEHHE M C)KaTue, TeIionepeaaya, TErIoBOoe
paBHOBeCHE, CMauMBaHHe, KalWUIApHbIE SBJICHUS, UCHApeHue, KOHJCHCAlUs,
IJIaBJICHUE, KpUCTAITU3alus (oTBepneBaHue), KUATIEHUE,  TeIulonepeaaya
(TerIonpoBOIHOCTh, KOHBEKIUS, WU3JIyUYEHHUE), AJIEKTPU3ALUSA Tel, B3aUMOJEHCTBUE
3apsA0B, JCUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJS HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIMS) 10 ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NUYECKUX SBICHUN B OKPY)KAIOIIEM MUpE, B
TOM uucie (U3nMYecKre SBICHUS B MPHPOJE: IOBEPXHOCTHOE HATSHKEHUE H
KalWUIpHbIE SIBJICHUS B MPUPOJE, KpUCTAUIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bI, 00pa30BaHUE pOCHI, TyMaHa, MHeEs, CHeEra,
JNIEKTpUYECKHE SBIEHUS B arMocdepe, OJIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE moje 3emMiu, Apeld MO0COB, poJib MAarHUTHOTO TOJNS s JKM3HH Ha
3emiie, MOJIAPHOE CHUSIHUE, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIICTISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM;

OTIMCHIBATh MU3YUYCHHBIE CBOWCTBA TN U (PM3UUYECKUE SIBJICHUS, UCTIONB3Ys (PU3NUECKUE
BENTUYMHBI (TEMIIepaTypa, BHYTPEHHsISI JHEPTUs, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh  BELIECTBA, yJAeNbHAs TEIUIOTa IUIaBJIEHUS, YAEJIbHas TemIoTa
napooOpazoBaHus, yleNbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KOX(PPHUIIMEHT MOJIE3HOTO
JIEHUCTBUS TEIUIOBOM MaIllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, JJIEKTPUUECKHI
3apsj, CHJIa TOKa, DSJIEKTPUUYECKOE HaNpsbKeHHWe, COMPOTUBJICHUE MPOBOIAHUKA,



yIEIbHOE COINPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IPU
ONMCAaHUM TMPABHIBHO TPAKTOBATh (DM3UYECKUN CMBICT HCHOJIb3YyEMbIX BEIMYMH,
0003HauCHHSI ¥ eIUHHIBI (PU3NYECKUX BEIWYHH, HAXOJIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYI0O (U3MUYECKYI0O BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHUS U IPOLIECCHl, MCIONb3Ys
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETUUECKON TEOpPUM CTPOEHHUSI BEIIECTBA,
MNPUHIMI CYNEPHO3ULUU ToJell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMUs
3apsja, 3akoH Oma i ydacTka nenu, 3akoH Jlxoyns—JIeHna, 3akoH coXpaHEHHs
SHEPTHH, TPU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alMCBIBATH €TO
MaTeMaTH4eCKOEe BbIPaXKEHHE;

OOBACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA TEJl, B TOM YHUCIE U B KOHTEKCTE
CUTYyaIHi IPAKTUKOOPHUEHTHPOBAHHOT O Xapakrepa: BBISIBJIATH
MIPUYMHHOCIIEJICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 1—2 JOrMYecKHUX IIaroB ¢
omnopoi Ha 1—2 M3y4YeHHBIX CBOMCTBAa (PU3UYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJaud B 2—3 JEHCTBUS, HCHONB3Ys 3aKOHBI U  (POPMYIIBI,
CBsA3BIBAIOIIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHallM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIOBHE, BBISABIIATH HEJIOCTATOK JAHHBIX NIl PEIICHMs 3aJauu,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE ISl €€ pelIeHHs], TPOBOIUThH PACUETHI U
CpaBHMBATh MOJyYE€HHOE 3HAaUeHHE (PU3HUECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTb NpPOOJEMbI, KOTOPbIE MOXXHO pPEIIUTh NIPU IMOMOIIM (PU3UUECKUX
METOJOB,  MCHOJb3ysd  OINHCAHUE  HUCCIENOBAaHUSA,  BBIACIATH  IIPOBEPSEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPaBUIBHOCTh IOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3MUECKUX SIBJICHUH MM (PU3MUECKUX CBOICTB
Tesl (KallWUISIpHbIE SBJIEHUS, 3aBUCHUMOCTb JIAaBJIEHHUSA BO3JyXa OT €ro o00béMma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTBIBAHUS U HArPEBAHUS IIPU U3IyYCHHUH OT LIBETA
U3IyYaolme  (Morjiomaroeil) NOBepXHOCTH, CKOPOCTb HCIApEHHUs BOJAbI  OT
TEMIEPATYPbl JKUAKOCTM MW IUIOINAJUd €€ IIOBEPXHOCTH, OJJIEKTpU3alMs Tel U
B3aUMOJICICTBUE VIEKTPUYECKUX 3apsiOB, B3aUMOJEHUCTBUE IIOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alsl MAarHUTHBIX T10JIEH OCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO IOJIS
Ha IIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATEIIs
MIOCTOSIHHOTO TOKa): (OpMYyIHMpoBaTh MpOBEpsEMble IPEINOJOKEHHs, CcOOUpaTh
YCTAHOBKY M3 HPEJIOKEHHOI0  000OpylOBaHMs, ONUCHIBATH XOJ ONbITa U
(GbopMynupoBaTh BBIBOJBI;

BBIIIOJIHATH NPSMBIE U3MEPEHUSI TEMIIEPATYpbl, OTHOCUTEIBHON BIIAXKHOCTU BO31YyXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB M JIATUYUKOB
(¢u3nYeCcKUX BEIMYUH, CPAaBHUBATh pe3yJbTaThl W3MEPEHUH C y4ETOM 3alaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHUE 3aBHUCUMOCTH OJHOHN (hM3MYECKON BENMYMHBI OT APYrod ¢
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCHUMOCTb COINPOTHBIIEHUS MPOBOJHHUKA OT
€ro JUIMHBI, TUIOIIAIU MONEPEYHOIO CEYEHMsI M YIEIBHOIO CONPOTHBIICHUS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, HIYLIETO YEPE3 MPOBOJIHUK, OT HAIPSIKEHUS HA IPOBOJHMKE,
HCCIIEIOBAaHUE TIOCIEN0BATENBHOIO M MAPAJUIENBHOIO COEAWHEHHUN IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHME, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBHCHMOCTH B BHJIE
TabauIl U TpaUKOB, AENaTh BRIBOIBI 110 Pe3yabTaTaM HCCIIEAOBaHMS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHsS (DU3NYECKUX BENUYMH (yIenbHas TEII0EMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJEays
MPEUI0KEHHOW UHCTPYKIIUH, U BEIYUCIIATH 3HAUCHHE BEITMYUHEI;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH T1pu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPHHIUIBI JCHCTBUS M3Y4EHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € OMOPOM HAa WX ONHUCAHUS (B TOM YHCJE: CHUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETP, TapoBasi TypOMHA, aMIepMeTp, BOJBTMETP, CUETYHK AJIEKTPUUYECKOU
SHEpPruM, OJJIEKTPOOCBETUTEIbHBIE IPUOOPHI, HarpeBaTelbHbIE 3AJIEKTPONPUOOPHI
(mpuMepsl), SNEKTPUYECKHE MPEIOXPAHUTENU, AJIEKTPOMArHUT, 3JIEKTPOJABUIaTeNlb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAHMUS O CBOWCTBAaX (PU3WYECKUX SIBICHUH U
Heo0xoIuMble (prU3NUECKUe 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOINCTBA M HM3MEPHUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KUJIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOII, PEOCTaT), COCTaBIATh
CXEMbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIEeI0BaTENbHBIM U MapajljieNIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LEMeil;
MPUBOJUTh TMpUMEpbl (HaXoIuTh UHGOPMAIMIO O MpHUMeEpax) MPaKTHYECKOTro
WCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TIOBCEJHEBHOM JKM3HU I 0OecredeHUs
0€30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUs 370pOBbsi M COONIOACHHS HOPM 5SKOJOTMYECKOTO TOBEACHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIIAITh MOUCK HHpopManuu (usndeckoro cojnepxkanuss B MHTepHeTe, Ha
OCHOBE HMEIOIIUXCS 3HAHUA M TYTEM CpaBHEHUS JIOTOJIHUTEIbHBIX HCTOYHUKOB
BBIICNAT, MHMOPMALIMIO, KOTOpas SIBISETCS NPOTUBOPEUMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;

HCIOJIb30BATh MPH BBINOJIHEHUN YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JUTEPATypy
(u3MYECKOTO COJEp)KaHUsA, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHeT,
BIIAJETh MpUEMAMH KOHCIIEKTHMPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHPOpMaLUMU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

co37aBaThb COOCTBEHHbIE IHMCHMEHHBIE W KpaTKHE YCTHBIE COOOIIeHHs, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX UCTOYHUKOB (DPU3MUECKOTO COJEp)KaHUsA, B TOM YHCIE
NyOMMYHO  TMPEACTaBIATh  PE3yAbTaThl  MPOEKTHOM WM  HCCIEA0BAaTEIbCKOM
NEeSITeNIbHOCTH, TP 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYCHHBIN MOHSATHIHBINA ammapar
Kypca (pHU3UKH, COPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

IPU BBIMOJHEHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBAaHUN (PU3MUECKMX MPOLIECCOB
pacrpeniesiaiTh 0053aHHOCTH B TPYMIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aj[adyaMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTb  IPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJIEHCTBUE, ITPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.



K xonmy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIINUXCS YMEHU:

HUCIIOJIB30BaTh IIOHATUA: CHCTEMA OTC‘-IéTa, MarcepuajibHad TOYKa, TPACKTOPUAI,
OTHOCHTEIIbHOCTh MEXaHMYECKOTO IBMXKEHUS, neopmanus (ympyras, miacTudeckas),
TpPEeHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TMEPErpy3KH, LEHTP
TSDKECTH, a0COJIOTHO TBEPJOE TENo, HEHTP THKECTH TBEPIOrO Tella, paBHOBECHE,
MEXaHMYeCKHe KojeOaHWss W  BOJIHBL, 3BYK, HH(pa3ByK U  YIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKAJIAa 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIEKTPbl HCIIYCKAHWUA W TIOITIOLICHMA, anb(ba, Oera- M ramma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

paznuuaTh SIBIICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE BIKEHHE, CBOOOIHOE Ma/ICHNE Tell, PABHOMEPHOE
JABMKCHUEC 110 OKPYXXHOCTH, BSaHMOHeﬁCTBHe TECII, PCAKTUBHOC  JIBHIXCHUC,
KoJieOaTeIbHOE JBIDKEHUE (3aTyXarolle U BBIHYX/ICHHbIE KOJICOAaHWS), PE30HAHC,
BOJIHOBOE JBIJKEHHE, OTpPaXCHHWE 3BYKa, MPSMOJMHEWHOE pacIpOCTpaHEHHE,
OTpaXCHHE W MPEIOMJICHNE CBETA, OJHOE BHYTPEHHEE OTPAKEHNE CBETA, PA3JIOKECHHUE
0eloro cBera B CHEKTP M CIIOKEHHWE CIIEKTPAJIBbHBIX I[BETOB, IUCIIEPCHS CBETA,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHHUC JIMHEHYIATOTO CIICKTpa I/I3J'Iy‘-IeHI/I5[)
II0 OIMMCAaHUIO HX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PHU3MUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUH B OKpYXKarolleM Mupe (B
TOM 4ncie (U3NYECKHe SBICHUS B MPUPOJE: MPHINBBI M OTJIHUBBI, JBIDKCHHE IUIAHET
ConHe4yHO CHCTEMBI, PEaKTHBHOE JABMYKCHUE KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
KMBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 5XO, IIBETa Tel,
ONTHYECKHE SIBICHHS B IPHUPOAE, OHOJIOTHUECKOE  JEWCTBHE  BUAMMOTO,
yAbTPauOIETOBOrO W PEHTIC€HOBCKOTO HM3JIy4CHHH, €CTECTBEHHBIH PaJHOAKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAaJHOAKTHBHOE W3IYYCHHE IPUPOAHBIX MHHEPAJIOB,
JEHCTBHE paJIMOAKTUBHBIX W3IYUYCHUH HAa OPraHM3M YeslOBEKa), IIPH 3TOM IEPEBOIUTD
MPaKTHYECKYIO 3a7ady B Y4eOHYIO, BBIIENISATH CYIIECTBEHHBIE CBOICTBA (TIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIEC CBOICTBA TeNl U (pU3NUECKUE SBICHUS, UCHONB3YS (PU3HYECKUE
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTH Tela MPH HEPaBHOMEPHOM IBHMIKCHUH,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YIJIoBas CKOPOCTb, CHJIA TPEHUs, CHJa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJIHOTO IajieHUs, BEC Tella, UMITYJIbC Teja, MMITYJIbC
CHJIBI, MEXaHH4ecKasi paboTa W MOIIHOCTh, MOTCHIMAIBHAS YHEPTHs Tela, MOJHITOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHASI SHEPT Ul CXKATON MPYKUHBI, KHHETHYECKast
SHEPrUs, TOJHAs MEXaHWYecKas SHEprHs, MEepHoJ W 4YacToTa KoJIeOaHWi, /JIHHA
BOJIHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, NOKa3aTelb IPEIOMIICHHS
cpezbl), IpU ONMHUCAHUM MPABWIBHO TPAKTOBATh (DPU3MUYECKHH CMBICI HCIOJB3yEeMBbIX
BEJIMYUH, OOO3HAYEHHUS M €AWHUIBI (PU3MUECKHX BEIUYMH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMH BEIMYHMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUUH;

XapaKTepu30BaTh CBOIMCTBA Tell, GU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ys 3aKOH
COXpAHEHMs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIUI CYNEPIO3UIUN CHII,
NPUHLMT OTHOCUTeNbHOCTH ["anmuies, 3akoHbl HploTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa,
3aKOHBl OTP@KEHHs M TPEIOMIICHHS CBETa, 3aKOHBl COXpAHEHHs 3apsIOBOIO M



MaccoBOIO 4YMCEI NPU SAEPHBIX pEaKkUMsX, IpU ITOM JaBaTh CJIOBECHYIO
(opMyITHPOBKY 3aKOHA M 3aMMUCBHIBATH €T0 MATEMAaTHUECKOE BBIPAXKECHNUE;

OOBSICHATH (pU3MUYECKHE TMPOLIECCHl W CBOMCTBA Tell, B TOM YHWCIE U B KOHTEKCTE
CUTyallull  IPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX 111aroB ¢ ONOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (M3WYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

penath pacu€THhIC 3a/1a4u (OMUPAFOIINECS HA CUCTEMY U3 2—3 YpaBHECHHIA ), UCTIONIB3YS
3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIIME (H3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIOBUSL 3a/aydl 3alMChiBaTh KPATKOE YCIOBHME, BBIABIATH HEIOCTAIOLIUE WM
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOIUMBIE Ul pPELICHHUS,
MPOBOJUTh pacuyéThl M OLIEHHWBATh PEATUCTUYHOCTb IOJIyYEHHOTO 3HAYEHUS
(bU3UYECKO BETUYNHBL;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pEIIUTh MPH HNOMOIIM (HU3HUECKUX
METO/IOB,  HCHOJb3ys  ONHCAHUE  UCCIIEJOBAaHUSA,  BBIACHATH  IPOBEPSEMOE
MPENIOJIOKEHNEe, OIEHUBATh MPaBUIBHOCTh MOpsSAKA MNPOBEACHHS HCCIEIO0BAHUSA,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUHN U ONBITOB;

MIPOBOJUTH OMBITHI MO0 HAOIIOACHUIO GU3NYECKUX SBICHUM WM (PU3NUECKUX CBOMCTB
Ten (M3yueHue BTOpOTro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPTUH, 3aBUCUMOCTD
nepuoja KoyiebaHui Npy>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIMTY Il MajbIX KojeOaHUM, IPSIMOJIMHEHHOE paclpocTpaHeHne
CBETa, pPa3JoKEHHE OEJNOoro CBeTa B CIEKTpP, M3Y4YE€HHE CBOWCTB H300pa)KeHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)k€HUs MNpeaMeTra B COOMparollel JHH3e,
HaOIO/IEeHNE CIUIOMIHBIX W JIMHEMUYaThIX CHEKTPOB W3IYyYEHHS): CAMOCTOSITEIHLHO
cobupaTh YCTaHOBKY M3 M30BITOYHOTO HAOOpa 000pyI0BaHUs, OTTUCHIBAThH X0 OTIHITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MPH HEOOXOJUMOCTH CEpPHUI0 NPSAMBIX H3MEPEHMI, OIpenesss cpeaHee
3HauUeHUE U3MepsieMol BeIMYuHBl ((OKYCHOE pacCTOsIHHE COOMparouieil JUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEIIBHOTO MpUOopa);

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH C HCIOJIb30BAHHEM
NPSIMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BPEMEHU IPU PABHOYCKOPECHHOM
NBUKEHUM 0e3 HayaJdbHOW CKOPOCTH, NepuoAa KojeOaHuN MaTeMaTH4ecKoro
MasTHUKA OT AJMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHUS CBETa OT yIJia MaJeHUs u
yria mpeloMIICHUs OT yIJia MaJieHus1): IJIaHUPOBATh UCCIENOBAHHE, CAMOCTOSTEIHHO
coOuparh yCTaHOBKY, (DUKCHpPOBAaTh pe3yiabTaThl IOJIYYEHHON 3aBUCHUMOCTHU
(Gbu3MuecKuX BETUYMH B BUJE TaOMUIl U IpaduKoB, JelaTh BBHIBOJABI MO pe3yabTaTaM
WCCIIeZIOBaHMUS;

MIPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHsAs CKOPOCTh H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JBIKEHHH, YCKOpEHHE CBOOOJIHOrO MajIeHus,
KECTKOCTh HPYXHUHBI, KOXPPUIHUEHT TPEHUs! CKOJILKEHHUS, MeXaHHueckas padoTa u
MOIIHOCTh, YacTOTa W TepHoJl KoJieOaHUI MaTeMaTH4ecKoro M MPYKMHHOTO
MasiTHUKOB, OITHYECKas CHJa coOuparomeil JUH3bl, PpaAUOaKTHBHBIN  (QOH):
IUTAHUPOBATh M3MEPEHMs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHSTH
U3MEpEHUs, clenysd MPeUI0KeHHOW MHCTPYKIUH, BBHIYUCIATH 3HAUEHHE BEIHMYUHBI U
aQHAJIM3UPOBATh IIOJIyYEHHBIE pE3YJIbTaThl C Y4ETOM 33JaHHOM IOTPEIHOCTH
U3MEPEHUN;



coOmogaTh TMpaBWjia TEXHUKH Oe30macHOCTH T1pu pabore ¢ J1abOpaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHbBIE MPHU3HAKM HM3YYCHHBIX (DU3MUECKUX MOJENeil: MaTepualibHas
TOUYKa, a0CONIOTHO TBEPIOE TEJIO, TOYEUHBIH MCTOYHHMK CBETa, Jyd, TOHKas JIMH3a,
TUTaHeTapHasi MOJEJbh aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIUNBI JCHCTBHS HW3YYCHHBIX NPUOOPOB W TEXHUYECKHUX
YCTPOMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIIE: CIUJAOMETP, TATYUKHU MOJIOKEHUS,
paccTOsIHUS U YCKOPEHUS, pakeTa, 9X0JIOT, OYKH, IEPUCKOT, (poToammapar, onTuaeckue
CBETOBOJIbI, CIIEKTPOCKOTI, JIO3UMETP, Kamepa BuibcoHa), WCHONB3YyS 3HAHUA O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCIIOJb30BATh CXEMBI U CXEMAaTHYHbIE PUCYHKH W3YUEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHYECKUX IMPOIECCOB TPH PEIICHHH y4eOHO-
MPAaKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI ISl MMOCTPOCHUSI M300paKEHUH B TUIOCKOM
3epKaJie ¥ coOMparomieii TuH3e;

MPUBOJUTh TpUMEpbl (HaXoAuUTh HWHGOPMaLUI0 O MpUMepax) MNPaKTUYECKOTO
WCTIONb30BaHUsT (U3UYECKUX 3HAHUH B TOBCEAHEBHOW KHU3HH Ui OOECIICUCHUS
0€30MacHOCTH TpU OOpalieHuH C NOpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHs 3/IOpPOBbsI M COOJIOJEHUS HOPM OKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYIIIECTBIISITh MOWCK WHpopManuu (usmueckoro coaepkanuss B VHTepHere,
CaMOCTOSTENBHO (OPMYIHPYST TTOUCKOBBIN 3arpoc, HAXOIUTh MYTH OMPEACICHUS
JOCTOBEPHOCTH TOJy4eHHOH MHQOpManuM Ha OCHOBE MMEIOIIMXCS 3HAaHUM WU
JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BATh IIPU BBINOJHEHUH y4EOHBIX 3aJaHUN HAYy4YHO-TIOMYJIAPHYIO JIUTEPATYPY
(GU3nM4eCcKoro CcoJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu MHTepHer,
BIAaJIeTh NpUEMaMU KOHCHEKTHUPOBAHMs TEKCTa, IpeoOpa3oBaHUs HHGOpMAIUM U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE M YCTHbIE COOOLICHUS Ha OCHOBE MH(pOpMAIMU
U3 HECKOJIbKMX MCTOYHUKOB (PU3NYECKOTO COJEp)KaHUs, IyOJMYHO IPEACTaBIAThH
pe3yabTaThl MPOEKTHOM WIJIM HCCIIEA0BATENbCKOM AEATENIbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh H3YyYEHHBIM MOHATUHHBINA amnmapar H3y4yaeMmoro pasjena (U3MKU U
COINIPOBOKJATh BBICTYIUIEHUE NpE3EeHTalMed ¢ Y4€TOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (uudgposbie)
Konrpoabubie | Ilpakrnueckue
n/n NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Paszpnen 1.du3uka u €€ poJib B IO3HAHUHU OKPY/KAIOIIEr0 MUpa
bu6mmoreka [JOK
11 o - 2 0 0
HSHIA * HAYKa O HPHPpORe https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 o 2 0 1
VISHTICCIHE BETITIH https://m.edsoo.ru/7f416194
bu6 OK
1.3 EcrecTBeHHOHAaYYHBIN METO/I TO3HAHUS 2 0 1 htilpgjllcr:.eezzg).ru 175416194
Hroro mo pazaeny 6
Pasznen 2.IlepBoHayajibHbIE CBeIeHNSI O CTPOEHHH BelecTBa
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCEHHE petteeTpa https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMMOICHCTBUE YaCTHII 5 0 1 bu6nmoreka [JOK
' BEIlECTBA https://m.edsoo.ru/7f416194
bubmuoreka [IOK
2.3 Ar 2 1 0
PETATHRIC COCTOAMIT BEMECTRA https://m.edso0.ru/7f416194
Hroro no pazaeny 5
Paznen 3./IBu:keHune U B3auMo/ieiicTBHE TeJ
b K
3.1 MexaHndeckoe JBUKEHUE 3 0 0 nomiorexa LO

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [IOK

3.2 )41 4
HEPIUDL, Macea, HIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. B . 14
A, BUARL il https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4./laBjienue TBEPABIX TeJ, dKUAKOCTEH M ra3oB
41 Hasnenue. [lepenada naBieHus TBEPAbIMU 3 bubnuoreka [IOK
' TeJIaMU, YKUAKOCTIMU U TFa3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2
Alapaerue suaxocTH ° https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 A 6
TMOC(epHOE JTaBIeHIe https://m.edso0.ru/7f416194
44 JlelicTBUE KUKOCTH U Ta3a HA MOTPYKEHHOE 5 bubnuoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5.PaGora u MmomHOCTb. JHEprust
bu6mmoreka [JOK
5.1 Pa6 3
ADOTA T MOTHHOCTD https://m.edso0.ru/7f416194
bubnuoreka [IOK
5.2 IT 5
POCTBIC MEXAHHEMBL https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
5.3 M 4
EXAHITHCCKAt SHEpTI https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kourpoabusie | IIpakTHueckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pasznea 1.TenmnoBblesiB/IeHUSA
bu6mmoreka [JOK
11 7 7
CTpoetiite it CBOMCTBA BellCCTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 2
SITIOBRIE HPORCECH > https://m.edsoo.ru/7f4181ce
Hroro mo paznmeny 28
Pa3znen 2.9j1eKTpryecKkre U MATHUTHBIE SIBJICHUSI
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHbIE Tella 7 1 1 bubnuoreka [IOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTosSTHHBIN JEKTPUUCCKUN TOK 20 1 7 h tI/tIp::I//I/(r:.ZI;z(i[).ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas uH, ust 4 bubmmorexa LIOK
' P AYEH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | Ilpakrnueckue (1wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznean 1.MexanuuyeckuesiBJIeHU s
11 MexaHndeckoe ABMKEHUE U CITOCOOBI €ro 10 1 1 bu6mmoreka [JOK
' OTIUCaHUSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 2 3
SauMoseHeTBre Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
13 3 10 0 3
AROHBL COXpatieHis https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3znen 2.Mexanuuyeckue K0JI€OAaHUS U BOJHbI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXAHITCCIHNE KOTCOAIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRATIITCCITLE BOIHHL. JBYX https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3jaen 3.9/eKTpOMarHuTHOE 10JI€ U YJIEKTPOMATHUTHbIE BOJHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 0 2 bubnunoreka [IOK
' ANIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4.CBeToBbIesIBJIEHUS
b K
4.1 3aKOHBI PaCIPOCTPAHEHNUS CBETA 6 0 2 n6mmorexa LIO

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka IIOK

4.2
JIMH3BI ¥ ONITUYECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 0 3 2
ASTIOAEHHE DEIOTO CBETA B CHEKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
5.1 HcnyckaHue v MOTJIOMICHNE CBETa aTOMO 4 1 Bubmmorexa LIOK
. MMyCKaHHE U TIOT HHE CBETa aTOMOM
Y ot https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> CTpocHiie aTOMHOIO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. A 7 1
53 FISPHBI® peardind https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3znes 6.IToBTOpUTEIHHO-0000 IIAKOIIIMITMOLYTb
6.1 [ToBTOpEeHME 1 0600IIIEHNE CONCPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE INTAHUPOBAHUE
7 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bceer
0

KonTpoJabhbiepado
ThI

IIpakTnyeckuepado
ThI

Jara
H3y4eH
usl

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

®u3uKa — HayKa O IPUPOJIE.
SABnenus npupoasl. Puznueckue
SIBIICHUSA

MexaHn4decKkue, TEeIJIOBhIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYyKOBBIC SIBICHUS

dwu3nyuecKue BeTMYHHBI U UX
H3MepeHne

Ypok-uccnenoanue "M3mepenue
TEeMIIepaTypbl IpU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaTYuKa TeMneparypsl"

Kak ¢usuka u 1pyrue ectecTBeHHbIE
HayK{ U3y4yaroT MPUPO.Y.
EctecTBeHHOHAY4HBIH METO]
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOILBIO MOJIENEN

bubnuoreka [JOK
https://m.edsoo.ru/ff09f
12a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: JAJTBHOCTD MOJIETA
11apyKa, MMyneHHOro
TOPU30HTAIBHO, TEM OOJIBLIE, UeM
OoJiblIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

bubmuoreka [IOK

7 JI0Ka3bIBAIOIINE TUCKPETHOE https://m.edsoo.ru/ff09f
CTPOCHUE BEIEeCTBA e0a
bubmmorexa [{OK
8 JIBM)KEHME YaCTHUIL BEIIECTBA. https://m.edsoo.ru/ff0a0
13e
Ypoxk-uccnenoanue «ONBITH IO
9 HaOJIOIEHUIO TETIIOBOTO
pacuIupeHus ra3oBy
10 ArperaTHbIe COCTOSIHHSI BEIIIECTBA
KonTposbHas paboTta Ha Temy.
B3anmocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B Pa3HbIX arperaTHbIX bubmuorexa [JOK
11 COCTOSIHUSIX U UX https://m.edsoo.ru/ff0a0
aTOMHOMOJIEKYJISIPHBIM CTPOCHHEM. 378
OcobOeHHOCTHATPETaTHBIXCOCTOSTHHIM
BO/JIBI
MexaHnueckoe OBUKEHUE. bu6mmoreka [JOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE https://m.edsoo.ru/ff0a0
JIBIKEHUE 5¢c6
bubnuoreka [IOK
13 CkopocTtb. EnunuIbl ckopocTH https://m.edsoo.ru/ff0a0
79c
bu6mmoreka [JOK
14 Pacuer myTH u BpeMeHU JBIKCHUS https://m.edsoo.ru/ff0a0
aed
Wuepuus. 3aKkoH HHEPLUH. bubnuoreka [IOK
15 B3aumopelicTBre Ten Kak MpUYUHA https://m.edsoo.ru/ff0a0

HU3MCHCHUS CKOPOCTU ABUIKCHUA TCIT

c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10

IInoTHoCTh BemiecTBa. Pacuer bubmuoreka [IOK
16 Macchl ¥ 00beMa Tejia o €ro https://m.edsoo.ru/ff0a0
[IJIOTHOCTH fee
JlaGoparopnast paborta
17 «OrnpeneneHune I0THOCTU TBEPIOTO
Tema»
Pemenue 3a1a4d mo reme bubmuorexa LIOK
18 https://m.edsoo.ru/ff0al
"I[lnotHOCTH BemecTBa"
23c
Cuita Kak XapaKTepHUCTHKA
19 B3auMoaericTeus ten. Cuna
ynpyrocty. 3akoH ['yka
JlabopaTtopHnas padoTa «3ydenue
20 3aBUCHMOCTH PACTSDKCHUS
(medopmanmn) Mpy>KUHBI OT
MPUIIOKEHHON CHITBI)
21 SIBnenue TaroreHus. Cuna TSDKECTH
CBs3b MEXKTy CIION TSKECTH U bu6mmoreka [JOK
22 Maccoii Tena. Bec Tena. Pemenue https://m.edsoo.ru/ff0al
3aga4 no reMe "Cuna Tsokectu" 778
Cuna TSHKECTH Ha IPYruX IJIaHeTax. bu6mmoreka [JOK
23 dusznueckue XapaKTePUCTHKH https://m.edsoo.ru/ff0al
ILUTAHET 502
bu6mmoreka [JOK
24 W3mepenne cun. JJuaamomerp. https://m.edsoo.ru/ff0al
8cc
bu6nmoreka [JOK
25 Becrena. HeBecomocTh https://m.edsoo.ru/ff0al
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

CrnoxeHue IByX CUJ,

bubmuoreka [IOK

26 HAIPaBJICHHBIX 110 OJTHOM PSMOM. https://m.edsoo.ru/ff0al
PaBHOCHCTBYIOAS CHUT a’0
7 Pemenue 3agau no reme
"PaBHogeiicTByromast cui"
TpeHue CKOIbKEHUS U TPEHHE bubnuorexa [IOK
28 nokosi. TpeHue B npupoje u https://m.edsoo.ru/ff0al
TEXHUKE b9c
Jlaboparopnas pabora «3ydenue
3aBUCHUMOCTH CUJIbI TPEHHUS bubnuorexa [JOK
29 CKOJIBYKEHUS OT CUJIbI IaBJICHUS U https://m.edsoo.ru/ff0al
XapaKkTepa COMPUKACAFOIINXCS cc8
MOBEPXHOCTEI
30 PGI_HGHI/Iev 3a/a4 Ha ovnpeueneHI/Ie
PaBHOACHCTBYIOIIEH CHUIIBI
Pemrenue 3agay mo remam: «Bec BuGnorexa LIOK
31 tenay, «I padudeckoe nzoOpaxeHme https://m.edsoo.ru/ffoal
c», «Cubly, de0
«PaBHOICUCTBYIOIIAS CUIT» -
KonTponbnas pabota no remam:
«MexaHUYecKOe IBUKECHUE,
32 «Macca, IoTHOCTBY, «Bec Tenay,
«['pacduueckoe nzoOpaskeHue cum»,
«Cunb»
bu6mmoreka [JOK
33 Hasnenue. CriocoObl yMEHBIIEHUS U https://m.edso0.ru/ff0a2
YBEJIWYCHHS 1aBICHUS 0a6
34 JlaBiieHue raza. 3aBUCUMOCTb bubnuoreka [IOK

JaBJIEHU ra3a OoT 00bEMa,

https://m.edsoo.ru/ff0a2



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEeMIIepaTypbl

376

Ilepenaua naBnenus TBEpABIMU

bu6mmoreka [IOK

35 TeJIaMH, KHUJIKOCTSIMH U Fa3aMH. https://m.edsoo.ru/ff0a2
3axon ITackams 5b0
JlaBneHue B )KUIKOCTH U Tase, bubnuorexa [JOK
36 BBI3BAHHOE JIECTBUEM CHUJIBI https://m.edsoo.ru/ff0a2
TSDKECTH 718
Pemenue 3amau mo teme «/laBinenue Bubmmorexa LIOK
37 https://m.edsoo.ru/ff0a2
B )KUIKOCTH U ra3e. 3akoH [lackamsy» 896
bu6mmoreka [JOK
38 Co00ImIaroImecs CoCy/Ibl https://m.edsoo.ru/ff0a2
970
bu6mmoreka [IOK
39 ['uapaBamueckuii mpecc https://m.edsoo.ru/ff0a3
136
40 ManowmeTtpsl. [lopiiHeBoi
YKHJIKOCTHBIN HAcoC
Atmocdepa 3emun. [IpuanHsb
CYyILLECTBOBAHUS BO3IyILIHON bubnuoreka [IOK
41 0007109kH 3eMid. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2
aTMOC(hEpHOTO JaBJICHUS OT BBICOTHI b5a
HaJ YpOBHEM MODS
Bec Bo3nyxa. ATMocdepHoe Bubmmorexa LIOK
42 https://m.edsoo.ru/ff0a2
JaBJIEHUE b5a
N3mepenue atmochepHOro Bubmmorexa LIOK
43 https://m.edsoo.ru/ff0a2

nasnenust. OneiT Toppuuernu

da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

3aBHCUMOCTB aTMOC(HEpHOTO

bubmuoreka [IOK

44 JIaBJICHHSI OT BBICOTBI HaJl yDOBHEM https://m.edsoo.ru/ff0a2
MOpSI fca
Bbapomerp-anepona. ATMocdepHoe bubmmorexa LIOK

45 https://m.edsoo.ru/ff0a2
JABJICHHUE Ha PA3JIMYHBIX BBICOTAX foa

46 Pemenue 3amay mo teme "

ATtmocdepHoe naBieHue"
JleiicTBUE KUIKOCTH U raza Ha bubnuorexa [JOK

47 MOTPY)KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3
ApxumenoBacuiia 276
JlabopaTtopHnas paboTa ) BuGmorexa LIOK

48 «OnpeﬂejfeHHe BHT%HKHBaIOmeH https://m.edsoo.ru/ff0a3
CHJIBI, IEHCTBYIOIIEH Ha TeJo, 3t
MOTPYKEHHOE B KUIAKOCTH)» —

JlabopaTopHas paboTa 1o Teme
«HccaenoBanue 3aBUCUMOCTH Beca bu6mmoreka [JOK

49 Tena B BOJE OT 00bEMA https://m.edsoo.ru/ff0a3
MOTPYKEHHOW B KHUAKOCTh YacTU 514
Tena»

bubnuoreka [IOK
50 [1naBanue Te. https://m.edsoo.ru/ff0a3
a9%6
JlaGopaTopHas pabora
"KoHcTpynpoBaHue apeoMeTpa uin

51 KOHCTPYMPOBAaHUE JIOAKHU U
oIpeeseHue eé
Ipy30M0AbEMHOCTH"

52 Pemenne 3agau mo TeMam: bu6nmoreka [JOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

«IInaBanue cynos.
BosznyxomiaBanue», «laBneHnue
TBEPABIX TEJ, KUJKOCTEN U Fa30B»

https://m.edsoo.ru/ff0a3
654

KonTtponsHas pabora no teme
«/laBneHue TBEpABIX TEN,
KUJIKOCTEN U

53 ra3oB»/Beepoccuiickas 0
IIpoBepoYHas paboTa mpu
MIPOBEACHUH C UCTIOIH30BAHUEM
KOMITbIOTEpa
bubmmoreka [JOK
54 Mexanudeckas paboTa 0 https://m.edsoo.ru/ff0a3
82
bu6mmoreka [IOK
55 MoHocTs. EAMHALIBI MOIIHOCTH 0 https://m.edsoo.ru/ff0a3
82
Ypok-uccienoBanue "Pacyér
56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
noanéMe 1o Jectauie"”
57 IIpocTeie MexaHn3MbI. PhIyar. 0
PaBHOBecue cuin Ha pepruare
Poruaru B TexHuke, ObITY U BuGniorexa LIOK
58 MPApOJE. Ha60paTOpHaﬂvp abora 0.5 https://m.edsoo.ru/ff0a4
«HccnenoBanue ycnoBuil 786
paBHOBECHS pblUara -
Pemenue 3agay mo teme «Y CI0BUS Bubmmorexa LIOK
59 0 https://m.edsoo.ru/ff0a4
paBHOBECHS pbIUara
8ab
60 KoadduimenT mone3Horo aericTBus 0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

Mexanu3ma. JlaboparopHas padora
«M3mepenue KII/1 HakiioHHOM
TUTOCKOCTH

Pemenne 3agay no teme "Padora,

bubmmorexa [{OK

61 somocts, KITJI" :Ztgs.//m.edsoo.ru/fan4
MexaHnyeckasi SHEprusi. bubnnorexa [IOK

62 Kunernueckas v MoTeHIMAIbHAS https://m.edsoo.ru/ff0a4
SHEPrus 252
3aKOH COXPaHEHHS MEXaHUYECKOMN bubmmorexa LIOK

63 https://m.edsoo.ru/ff0a4
SHEPrUU 360
YPOK-IKCIIEPUMEHT I10 TEME
"DKCEepUMEHTAIBHOE OTIPEACIICHUE

64 W3MEHEHUS KUHETUYEeCKOU U
MOTEHIUATBLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
mockocty"”
KounTponsnas pabora no teme
«PaboTa 1 MOIIHOCTb.

65 Oueprusi»/Beepoccuiickas
MpoBepoYHasi padoTa mpu
MIPOBEJICHUH Ha OYMaKHOM
HOcHUTeNe
PesepsHrlit ypok. PaboTa ¢ bubnunoreka [IOK

66 TEKCTaMH 110 TeMe "MexaHH4YecKoe https://m.edsoo.ru/ff0a4
JBIOKEHUE" eeb

67 PezepHblit ypok. Pabora c bubnuoreka [IOK

TeKcTaMH 110 Teme "JlaBrenue

https://m.edsoo.ru/ff0a4



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

TBEPJIBIX TEJ, )KUJIKOCTEH U ra3oB"

PesepBHblii ypok. Pabora ¢

68 TeKcTaMH 110 TeMe "Pabora. 1 0
MoiHOCTb. DHEprus"
OBHIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe HU(POBHIE

Ne ara
Tema ypoka IpakTu4eckue A o0pa3oBaTe/IbHbIE
n/n Bcero | KoHTpo/bHBICPA0OTHI H3y4YeHHs
paboThI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KHHETHYECKOU 1 0 0 bubnuoreka [IOK
TEOPHHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
TTOATBEPKACHUS
9 Macca u pazmep aTOMOB U 1 0 0
MOJIEKYIT
M N
3| wraoofpmoro cocrommii | 1 0 0 bibmorera LIOK
P https://m.edsoo.ru/ff0a540e
BElIleCTBa
OObscHEHUE CBOMCTB
TBEPOTO, )KUJKOTO U
6 .
4 ra3o00pa3HOro COCTOSHUMN 1 0 0
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
5 Kpucramnuueckue u 1 0 0 bubnunoreka [IOK
amopdHbIeTETA https://m.edsoo.ru/ff0a5800
C
, | e 1 : :
P ' https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HATSKEHUE
7 TermoBoe paciiupeHue u 1 0 0 bubnmoreka [JOK
ciKaTue https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b 1 0 0
TEMIIEpaTyphl CO CKOPOCTBIO



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TCIIJIOBOT'O ABMXKCHUS YaCTUIL

Bnyrpennss sneprusi.

9 CrocoObl H3MEHEHUS Bubnuorexa LIOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH dHEPruH
10 Buasr Terutonepenaun Bubnuorexa LIOK
https://m.edsoo.ru/ff0a6412
KonTponbras padora Nel 1o
11 TeEME 'I')CTpoeHIEe BEIIIECTBA. bubmotexa LIOK
https://m.edsoo.ru/ff0a65c0
TennoBele aBIeHUA"
12 KonnduecTBO TEMIOTHI. bu6mmoreka [JOK
V nenpHas TEMIOEMKOCTD https://m.edsoo.ru/ff0a6976
JlaGopaTtopras pabora
13 "I/I3y‘II)GHI/IIe) YCT;)OﬁCTBa Bubnmorexa LIOK
| https://m.edsoo.ru/ff0a72fe
KaJIopuMeTpa
YpaBHEHHE TEINIOBOTO
14 6anicha. TermmooOmeH u bubamorexa LIOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOEC paBHOBECHE
JlaGopaTtopHnas pabota
"UccnenoBanue sBICHUS
15 TennoogMeHa npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0a6a98
CMEIIMBAHHUH XOJIOJHOM U
ropsiyeit Bojab1"
PacueT ko/mMuecTBa TEILIOTHI,
HEO0O0XO0UMOTO IS
16 HarpeBaHus Tena U
BBIZIENISIEMOTO MM MIPU
OXJIQK ICHUH
JIaGoparopHas padora ) Butmiorexa LIOK
17 "Onpenenenue yaenbHOM

TEMJIOEMKOCTH BemiecTsa"

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

18

DHeprus TOIUINBA. Y JieJIbHAast
TEIJIOTa CTOPAHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7b5a

19

3aKOH COXpaHEHUS U
IIPEBPALLCHUS DHEPTUU B
TCIUIOBBIX ITpoLeccax

20

[InaBnenue u 0TBEpACBaHNE
KpUCTAJIIIMYECKUX TEJI.

VY nenbHas TemoTa
TIJIaBJICHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0a71d?2

21

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

22

Kunienne. Y genpHas Temmora
napooOpa3oBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTh
TEMIEPATYpPhl KUTICHUS OT
aTMOC(hepHOTO TaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

23

BrnaxHocTh Bo3yxa.
JlaGopaTtopHnas pabota
"OnpeneneHue
OTHOCHUTENIbHOM BIaKHOCTH
BO3/IyXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

24

Pemenne 3amau Ha
OTIpeICTICHUE BIIAYKHOCTH
BO3/IyXa

25

[TpuHIMIBl PabOTHI
TEIUIOBBIX JBUTATEIEH.
[TapoBas TypOuna. /IBurarens
BHYTPEHHETO CrOpaHMs

26

KIIJ] TeruioBoro qBuratess.
TennoBbie ABUTATENHN U

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3aIMTa OKPYXKAIOIIEeH Cpe/ibl

27

Pemenne 3aga4 no teme
"TennoBble ABJICHUS.
N3meneHune arperatHbix
COCTOSIHHH Benecrna'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTpomasnas pabora Ne2 no
Teme "TemnoBkIe SIBJICHHS.
N3meHeHne arperatHbix
COCTOSTHHH Benecrna'

bubmmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. J{a pona
ANEKTPUIECKUX 3aPSI0B

30

Ypoxk-uccnenoBanme
"DnexTpuszanus Ten
WHAYKIMEN U PH
CONPUKOCHOBEHUN"

31

Bsaumoneiicteue
3apsSOKCHHBIX TEN. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TIOJIE.
HampsbxenHocts
3NEKTPUYECKOTO IOJISL.
[IpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJIEN

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrpuueckux
3apsA0B. DJIEMEHTapHBIN
3apsna. CtpoeHue atoma

34

HpOBO,Z[HI/IKI/I " JUDJICKTPUKH.

3aKOH COXpaHEHMs
AIIEKTPUYECKOT0 3aps/a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amay Ha

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

MIPUMEHEHHE CBOMCTB
AIEKTPUYECKUX 3apSI0B

https://m.edsoo.ru/ff0a90cc

KonTtponsHas padota Ne3 o
Teme "DIIeKTpUUECKHe

36
3apsibl. 3apsHKeHHBIC Tela U
X B3auMOAeHCcTBUA"

DneKTpuuecKuil TOK, yCI0BUs

37 €ro CylieCTBOBaHHMS. bubnuoteka [IOK
VICTOYHMKH SJIEKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

38 DJIeKTpUYeCKas Lenb U €€
COCTaBHBIE YaCTH
DIJIEKTPUYECKUI TOK B

39 MeTanJI;ax, KUIKOCTSIX U bubmorexa [IOK
rasax https://m.edsoo.ru/ff0a9838

40 JlericTBUS DIIEKTPUUYECKOTO bu6mmoreka [JOK
TOKa https://m.edsoo.ru/ff0a96b2

41 Cua Toka. U3mepenue cuibl bubnuoreka [IOK
Toka" https://m.edsoo.ru/ff0a8bd6
JlaGopaTtopHas pabota

42 "COopka 31eKTpUUYECKOI
LIETIH ¥ U3MEPEHUE CHITBI TOKA
B €€ pa3JInYHbIX yyacTkax"

43 DIEKTPUUYECKOE HAPSHKEHHE. bubnunoreka [JOK
W3mepenne HampsHKeHUSL. https://m.edsoo.ru/ff0a9e14
ConpoTHuBieHNE TPOBOIHUKA.

44 VneJl;JLHoe COHpOTiBJ‘IeIi[I/Ie bubmorexa LIOK

https://m.edsoo.ru/ff0aa738
BeIllECTBA
45 3aBHCHMOCTh CHJIBI TOKA OT bu6nmoreka [JOK



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

HanpspkeHus. 3akoH OMa Jyis
y4JacTKa Lenu

https://m.edsoo.ru/ff0aad4a

JlaboparopHas paboTa
"N3mepeHue conpoTUBIICHUS

bu6mmoreka [JOK

46 OBO a. zyuenue
HPOBOATHIC . YACHH https://m.edsoo.ru/ff0aa738
MIPUHIIAIIA JCHCTBHS
peocrara"
[TocnenoBarenbHOE bubnuoteka [IOK
47
COEJIMHEHHUE MPOBOIHUKOB. https://m.edsoo.ru/ff0aa04e
JlabopaTtopHnast pabota
48 "N3mepeHune HanpsKeHns Ha bubnuoreka [IOK
Pa3IMYHBIX y4acTKax https://m.edsoo.ru/ff0aaa58
nocJjeaoBaTenbHoM nenu'
49 [TapannensHO€ cCOeNMHEHNE
MIPOBOJIHUKOB
Jlab 0
50 "123 Op:I:I(/)IIe)I;I'IZﬂ EJ:HZJI:HOFO bubmmorexa LIOK
i P | https://m.edsoo.ru/ff0aadle
COEJIMHEHUS POBOJHUKOB
Pemrenue 3agau Ha
npuMeHeHue 3akoHa Oma Jist bubnunoreka [IOK
51
Pa3IMYHOrO COEAMHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOIHUKOB
Pa6
52 BJ?GIZ): anizf:?cf:: E(T)Za 3aKoH bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JIaGoparopHas paboTa
"Onpenenenne paboThl U bubnmoreka [JOK
53
MOIIIHOCTH 3JIEKTPHUECKOTO https://m.edsoo.ru/ff0ab3e0
Toka"
54 DNeKTpUUYECKUE LIETH U bubnuoreka [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

MOTPEOUTENN IITEKTPUIECKOM
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUEC

https://m.edsoo.ru/ff0ab660

Pemenue 3agau no reme
"DneKkTpruuecKue 3apsiibl.
3apspKeHHBIC Tella U UX

bubmmoreka [JOK

55 .
B3aUMOJICHCTBHSI. https://m.edsoo.ru/ff0abd2c
[TocTOSIHHBIN 2NEKTPUYECKUN
TOK
KonTtponsnas padota Ne4 mo
56 TeMe 1'?3.]'IGKT E‘IGCKI/IG brommorexa [TOK
| P https://m.edsoo.ru/ff0abea8
SIBIICHHS
57 [TocTostHHBIC MATHUTBI, KX
B3aUMOJEHCTBUE
Ypoxk-ucciaenoBanue
58 “I/II) 8 . bubmnorexa IIOK
3y4eHue Moyei
i | https://m.edsoo.ru/ff0ac3d0
MMOCTOSTHHBIX MAarHUTOB
OnbiT OpcTena. MaruutHoe
MOJI€ ANEKTPUUECKOTO TOKa bubnuoreka [IOK
59
MarsuTHoE MoJjie KaTyIIKH ¢ https://m.edsoo.ru/ff0ac1d?
TOKOM
MarnutHoe more.
60 MaruauTHO€ 1oJie 3eMJId U bubnuoreka [IOK
€ro 3HaYCHHUE [Tl )KU3HU Ha https://m.edsoo.ru/ff0acOba
3emiie
IIpumenenune
3JIEKTPOMArHUTOB B TEXHUKE.
p bu6nmoreka [JOK
61 JIaGoparopHas paboTa

"U3yuenue nencTBus
MarHuTHOTO II0JIA Ha

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac74a

MIPOBOJIHUK C TOKOM"

62

DNeKTPOIBUTATENb
MOCTOSTHHOTO TOKa.
Hcnonws3oBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIIOPTE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbrter @apayest. 3aKoH
3JIEKTPOMArHUTHOM
uaaykuu. [Tpasuio Jlenma

64

Onekrporeneparop. Criocoobl
MTOJTYYEHUS AIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHIINH Ha
BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTUU

65

Pemrenue 3amay mo reme
"DnexkTpuuecKue u
MariuTHbIE SBICHUS"

66

HToroBasi KOHTpOJIbHAS
pabota/ Beepoccuiickas
MpOBEpOYHas paboTa

bubmuoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHrlit ypok. Pabora ¢
TEKCTaMH 110 TEME
"TennoBele siBIEeHUA"

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PezepBHblit ypok. PaboTa ¢
TEKCTaMU 110 TeEME
"[locTrostHHBII
NEKTPUYECKUI TOK"

bubmmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

68

12




9 KUIACC

Ne
n/u

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIepadoThI

IIpakTuyecknepadoTbI

Jara
HU3y4YeHHusI

DJIeKTpOHHBbIE HU(POBHIE
o0pa3oBare/ibHbIE

pecypcsl

Mexanundeckoe
JIBIKECHHE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCUTETBEHOCTH
MEXaHUIECKOTO
IBYKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMEepHOE
NPSMOJIMHENHOE
JIBUOKEHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepasHomepnoe
MPSAMOJIMHENHOE
nBrokeHue. CpenHsis u
MTHOBEHHAsI CKOPOCTh

[Ipsimonunelinoe
PaBHOYCKOPEHHOE
JBUKEHUE. Y CKOpEHUE

bubnuoreka [IOK
https://m.edsoo.ru/ff0ad8d4

KonTposnpHas pabota
CkopocTb
MIPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nskenus. ['papux
CKOpOCTHU

JIaGoparopHas paborta
"Onpenenenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

YCKOPEHUs TeJla [IPA
PaBHOYCKOPEHHOM
OBUXXCHUH 110
HaAKJIOHHOMH IIIocKocTH"

CB0o0OOHOE TaieHne

8 teir. OneiTel [Nanmes
PaBHOMEpHOE
JBUKCHUE TT0
9 okpyxHoctu. [lepuoa u bubnuoreka [IOK
94acToTa 0OpaIICHUSI. https://m.edsoo.ru/ff0ael76
JIuneitnas u yrioBas
CKOPOCTH
10 LlenTpocTpemuTenbHOE
YCKOPEHHE
1 Ee;}zan;n;ang o bu6mmoreka [JOK
PIOTOHA. BEKTOp https://m.edsoo.ru/ff0ae612
CHUTBI
Bropoii 3akon
HxroTona. bu6mmoreka [JOK
12 .
PaBHoelicTBYyOIIAsK https://m.edsoo.ru/ff0ae72a
cuiia
13 IipeTHH JaKOH bubnuoreka [IOK
PIOTOMHA. https://m.edsoo.ru/ff0ae982
Cynepno3unus cun
K "
1 | npenenne sukoro bitGanorexa LIOK
P " https://m.edsoo.ru/ff0aeb6c
Hrrotona
Cuna ynpyrocTH. bubnmnoreka [JOK
15
3akoHl yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3agau mo



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

teme «Cuiia

YIIPYTOCTH
JlaboparopHas pabora
17 «OHpIG):I[eJII::HI/IC ’ Bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
KECTKOCTH MPYKUHBDY
bu6mmoreka [JOK
18 Cira Tpenis https://m.edsoo.ru/ff0af738
19 Pemrenue 3amay o bu6mmoreka [JOK
teme «Cuiia TpeHHs» https://m.edsoo.ru/ff0afa26
JlabopaTtopHnast pabota
20 "OnpeneneHue bu6mmoreka [JOK
k03 dureHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIbKeHUs"
Pemrenue 3amay no
21 ;{e:,v[};jlj;ogzm bubmmorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna
TpeHus"
Cuna TSHKECTH U 3aKOH
29 BCEMHUPHOTO TATOTEHUSI. bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0af044
CBOOOJIHOTO TAJICHUS
Ypok-koHpepeHus
" JIBUKEHHE TEJI BOKPYT
23 IPaBUTALIMOHHOIO
uentpa (ConHeuHast
cucrema). ["anakruku"
Pemenue 3amay mo BuGmiorexa LIOK
24 teme "Cuiia TSKeCTH U

3aKOH BCEMHUPHOTI'O

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

TArOTEHUS"

25

IIepBas kocMuyeckas
CKOPOCTBb.
Hesecomocts n

Meperpy3Ku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepUaIbHON TOUKH.
AOCoI0THO TBEpPI0E
teno. PaBHoBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHON OChIO
BpaieHuss. MOMeHT
cunbl. LlenTp TsKecTH

bubmmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHoBecue
MaTepUaibHON TOUKH.
AOGcoroTHO TBEPI0E
teno. PaBHOBecHe
TBEPJIOTO TENA C
3aKpEIUIEHHON OChIO
BpaileHuss. MOMeHT
cunbl. LlenTp TsOKECTH

28

Pemtenue 3amay no
Teme "MOMEHT CUJIBL.
Hentp Tsxectu”

bubnuoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

IToaroroBka k
KOHTPOJILHOH paboTe
10 TEME
"MexaHndecKoe
JIBIDKEHUE.
BzanmonetictBue Ten"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30

KonTtposneHas pabota
10 TeMe
"MexaHH4ecKoe
IBIDKEHHE.
Bsaunmoneticteue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0b06ec

31

Nmnynec tena.
Nmnynsc cuiibl. 3akoH
COXpaHEHHS HMITYJIbCA.

Ynpyroe u Heynpyroe
B3aNMOJIEHCTBHE

bubmmoreka [JOK
https://m.edsoo.ru/ffOb07fa

32

Pemrenue 3agaq mo
TeMe "3aKoH
COXpaHEHUA UMITyJbca"

bubmmoreka [JOK
https://m.edsoo.ru/ff0b096¢c

33

VYpok-koHpepeHIus
"PeakTUBHOE IBUKCHUE
B IPUPOJIC U TEXHUKE"

34

Mexanunyeckas paboTa
Y MOIIIHOCTb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84

35

PaGora cuibl TshKecTH,
CWJIBI YIIPYTOCTH U
CHUJIBI TPEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0b0db8

36

JlaGopaTtopHnas paboTa
«Ornpenenenue paboThI
CHWJIBI TPEHUS TpU
pPaBHOMEPHOM
JIBUKEHHUH TeJa 110
TOPU30HTAIBHOM
TTOBEPXHOCTI

37

CBs13b 2HEpruu u
paboTHI.



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TloTenmansruasa
SHEprus

38

Kunernueckas
sHeprus. Teopema o
KMHETUYECKON SHEPTrUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUs
OHCPTIYH B MCXaHUKE

40

JlabopaTtopHnas paboTa
«3yuenune 3akoHa
COXpPaHCHUA DHEPTUN»

bubmmoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

KonebarensHoe
AIBHUKCHHUEC U €TO
XapaKTEePUCTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaroiime
KOJIEOaHH .
BrinyxneHHbIE
Konebanus. Pe3onaHc

bubmmoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

Marematuueckuii u
MPY>KUHHBIA MassTHUKH

44

Ypok-uccrienoBaHue
«3aBHCHUMOCTH ITEpHOJIa
KonebaHuii OT
KECTKOCTH MIPYKUHBI U
MaccChl Tpy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue sHEprun
MIPU MEXaHUYECKHUX
KOJIEOAaHUAX

46

JIaGoparopHas padora
«Ornpenenenne
94acTOTHI ¥ IIepHOJIa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

KOJIEOaHuM
MIPYXKUHHOTO
MasITHUKA»

47

JlaboparopHas paboTa
«IIpoBepka
HE3aBHCUMOCTH
nepuoja KojiebaHui
rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Tpy3a»

bubmmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHndecKkye BOJTHEL.
CBolicTBa
MEXaHNYECKUX BOJIH.
[IpononbHbIE U
MOTEPEYHbIC BOJHBI

bubmmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHIus
"MexaHn4eCcKHne BOJTHBI
B TBEPIOM TeEIIE.
CelicMuyeckue BOJIHE"

50

3BYK.
Pacmipoctpanenue u
OTpa)XeHHE 3BYyKa

51

VYpok-uccnenopanue
"Habaronenue
3aBHUCHUMOCTH BBICOTBI
3ByKa OT 4acTOTHI"

52

I'pomKkoCTB 3ByKa 1
BBICOTA TOHA.
AxycTrueckuit
pE30HaHC

53

VYpox-koHpepeHuus

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

"VnpTpazByk u
nH(Pa3BYK B IPUPOIE
U TexXHUuKe"

https://m.edsoo.ru/ff0b23ca

54

ITonroroBka K
KOHTPOJILHOHU paboTe
1o Teme "3aKOHEBI
COXpaHEHHS.
MexaHn4uecKue
KoJie0aHus U BOJIHBI"

bubmmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KouTponbHas pabora
1o TeMme "3aKOHbBI
COXpaHEHHS.
MexaHn4ecKkue
KOJe0aHUs ¥ BOJIHBI"

56

DIJIEKTPOMarHUTHOE
ToJe.
DNeKTpOMarHUTHBIE
BOJIHBI

bubmmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa
AJIEKTPOMAarHUTHBIX
BOJIH

58

Ypok-koHpepeHus
"[TIxana
3IEKTPOMArHUTHBIX
BoJIH. Mcnionbp30BaHue
3IEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOH
cBs3n"

bubmmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypoxk-ucciaenoBanue
"N3y4yeHne cBONCTB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

OJICKTPOMAIrHUTHBIX
BOJIH C TIOMOIIBIO
MOOmITEHOTO TenedoHa"

60

Pemenne 3amag Ha
OIPEAEIIEHUE YACTOThI
W JJIUHBI
3JEKTPOMArHUTHOM
BOJIHBI

61

DneKTpoMarHuTHast
MpUpoJa CBETA.
CkopocCTh cBeTa.
BousiHOBBIE CBOMICTBA
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[IpsimonuHelinoe
pacnpocTpaHeHue
cBeTa. 3aTMEeHUS
Counna u JlyHsl

bubmmoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKECHUS
cBeTa. 3epkasna.
Pemenue 3anay Ha
MIPUMEHEHHE 3aKOHA
OTpa)XCHUs CBETa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

HpeHOMHeHI/IC CBCTa.
3aKkoH IMPECIOMJICHUA
CBCTa

bubmmoreka [JOK
https://m.edsoo.ru/ffOb3aea

65

ITonHoe BHYTpeHHEE
OTpak€HUE CBETA.
Hcnoas3oBanue
MOJIHOTO BHYTPEHHETO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OTPaKEHUS B
ONTUYECKUX
CBETOBOJAX

66

Jlaboparopnas paboTa
"UccnenoBanue
3aBHCHMOCTH yTrjia
MPETOMIICHHSI
CBETOBOTO JIy4a OT yIJia
MmaacHus Ha rpaHule

nn

"BO3/1yX-CTEKIIO

67

VYpok-koHpepeH1us
"Ucnons30BaHne
TTOJTHOTO BHYTPEHHETO
OTpKCHHS:
CBETOBO/IbI,
OIITHKOBOJIOKOHHAS
CBsI3B"

68

JIunsel. OnTuyeckas
CHUJIA JIMH3EI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3f2c

69

[TocTpoenue
M300paxKeHMil B TMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTopHas pabota
"Onpenenenue
(hOKYCHOTO paccTOsIHUS
Y ONITUYECKOM CHIIBI
coOuparorei JTUH3bI"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b4206

71

VYpoxk-KoH(pepeHIus
"OnTrueckue
JIMH30BbIe TPUOOPHI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOa7e

72

I'ma3 kak onrtuyeckas

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

cucTeMa. 3peHue

https://m.edsoo.ru/ff0b4684

73

VYpox-koHpepeHuus
"Jleextor 3penns. Kak
COXPaHUTH 3peHue"

74

Paznoxenne 6emoro
cBeTa B CIIeKTp. OMBITHI
Herotona. Cnoxenue
CTEKTPAIIbHBIX IIBETOB.
Jucnepcus ceera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOf4c

75

JlabopaTtopHnas paboTa
"OMBITHI IO
PasoKEHUIO OeIoTro
CBETa B CHEKTp U
BOCIIPUSATHIO LIBETA
MIPeIMETOB MPHU UX
HaOIIOZCHUH Yepe3
LIBETOBBIC (DMIBTPHI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cOe2a

76

Ypoxk-TipakTUKyM
"BoHOBEIE CBOIICTBA
CBETa: IUCIIePCHs,
uHTephepeHIUs U
mudpakiys”

77

Omnsitel Pesepdopaa u
MJIaHeTapHasi MOJIeNb
aToma

bubnuoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

ITocrynatel bopa.
Mogens atoma bopa

79

Hcnyckanue u
MOTJIOIIEHUE CBETA
atoMoM. KBaHTEL

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

JInnenyaTele CIIEKTPBI

YPOK-IpaKTUKyM

" bubamnoreka LIOK

80 Habmonerne " https://m.edsoo.ru/ff0c1550
CHEKTPOB UCITYCKAHMS

81 PagnoakTuBHOCTD M €€ bu6mmoreka [JOK
BUJIBI https://m.edsoo.ru/ff0c1672

| SoRocue mouioro Busmorera LIOK

https://m.edsoo.ru/ff0c18ac
MO/IeITh
o3 Eg’;:;j;ifi‘_’le BuGimorexa [JOK
https://m.edsoo.ru/ff0clald
W3zotomst
Pemenne 3agau mo
84 TEME: "PaI[I/IEaKTI/IBHI)Ie bubmorera [OK
| https://m.edsoo.ru/ff0clb4a
MIpEeBpAICHUS

85 [Tepuon momypacmana
Ypok-koHpepeHIus

36 "PanoaKkTUBHEIE bu6mmoreka [JOK
U3JIy4YEHHUs B PHPO/IE, https://m.edsoo.ru/ff0c2126
MEIHIINHE, TeXHUKE"

SnepHble peakuu.

87 3aKOHbBI COXpaHEHUs bu6mmoreka [JOK
3apsI0BOrO U https://m.edsoo.ru/ff0c1c58
MAacCOBOTO YHCEN
OHeprus cBiI3U

88 aTOI\IZHLIX snep. CBs3b bubmmorexa [IOK

https://m.edsoo.ru/ff0cld7a
MAacChl U SHEPTHH
89 Pemenue 3a1a4 mo

teme "SnepHsle



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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peakuuu"

90

Peaknum cuntesa n
JIETIEHUS SAEP.
Hcrounuku sHEprumn
Counnna u 3BE3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepeH1us
"SI nepHast JHEpreTuKa.
HencTBust
paMOaKTUBHBIX
W3JTy4YECHHUI Ha KUBbIC
OpraHus3msI"

92

IloaroroBka x
KOHTPOJIBHOU paboTe
0 TeMe
"DneKTpoMarHuTHOE
ToJe.
DNeKTpOMarHUTHBIE
BOJIHBI. KBaHTOBBIE
siBJIeHUs"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

Kountponbnas padora
o TeMe
"DJIeKTpOMarHuTHOE
ToJe.
DNeKTpOMarHUTHbBIE
BOJIHBL. KBaHTOBBIE
sIBIIEHUA"

94

[ToBTOpEHuUE,
o0o01eHue.
JIaGopatopHble paboThI

0 KypCy

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a
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"Bzaumoaeiicteue ter'"

95

[loBTOpEHME,
0000menue. Pemrenne
pacyYeTHBIX U
KayeCTBCHHBIX 3a1a4
o teMe "TemnoBeie
rpoiiecchr”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpEHME,
00o00mIeHne. Pemenne
pPacyYeTHBIX U
KayeCTBEHHEIX 3a/1a4
o teme "KII/]
TEIJIOBLIX aBUrareiei"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEHME,
00o061enue. Pemenne
pacyeTHBIX U
KaueCTBEHHBIX 3a/1a4
mo teme "KIIJ]
3JIEKTPOYCTAHOBOK"

bubmmoreka [JOK
https://m.edsoo.ru/ffoc2b30

98

[ToBTOpEHME,
00001IeHue.
JlaGopaTopHbie pabOTHI
1o kypcy "CBeToBble
sIBIIEHUA"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c2c52

99

IloBTOpEHME,
00o0mmenue. Pabora ¢
TEKCTaMHU IO TeMe
"3aK0HBI COXpaHEHUSI B
MexaHuke"

bubnmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHuUE,

bu6mmoreka [JOK
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0000mmenune. Pabora ¢
TEKCTAMU 10 TEME
"KoJsie0anus v BOJIHBL"

https://m.edsoo.ru/ff0c2e82

[ToBTOpEHME,
101 0000mmenue. Padora ¢

TEKCTAMHU T10 TEME
"CBeTOBBIE SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

[loBTOpEHME,
00o00menue. PaboTa ¢
102 TEKCTaMH TI0 TeMe
"KBaHToBas u ssaepHas

¢uznka"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

102
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